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FOUETH ANNUAL EEPORT. 



TO THE EIGHT HONOTJBABLE 

THE EARL OF DALHOUSIE, K.T., 

Htfr Majesty's Secretary for Scotland. 

Fishery Boabd foe Scotland, 
Edinbubgh, 2Uh May 1886. 

Mt Lobd, 

We, the Members of the Fishery Board for Scotland* 
appointed under the Fishery Board (Scotland) Act, 1882, have the 
honour to submit our Fourth Annual Beport, in terms of the fifth 
section of that Act, and of the fifth section of the Secretary for 
Scotland Act, 1885. 

THE SEA AND SALMON FISHEEIES OF SCOtLAND. 

The fisheries of Scotland continue to be most productive. In Fishenw m<Mt 
1885 the total quantity of herrings landed was, with the single pi^i><^^* 
exception of that of the preceding year, the greatest ever recorded. 
Unfortunately, however, in both of these years the fijih-curers 
sustained very great losses. In 1884, in accordance with tiie 
usual custom, arrangements were entered into before the fishing 
began, under which the herrings taken during the season, what- 
ever might be their size or quality, were to be bought by the 
curers from the fishermen at certain prices, with bounty money 
in addition. The fish-curing business had been in a prosperous 
condition during some of the immediately preceding years, and in 
consequence of this these prices and the bounties were very high. Mwket glutted 
The fishing of 1884 was, as already stated, the most abundant ever with Gated 
known, and in that year the market became glutted wiUi cured ^^^f i^^ 
herrings, and a great fall in prices took place. The consequence yriow. 
was that the curers suffered heavy losses ; and these losses were 
greater than they would otherwise have been, owing to an 
unusually large portion of the catch of that vear having consisted 

h 
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of small herrings, which the carers were often unable to dispose 

of at almost any price. Notwithstanding this unforfcunate result, 

agreements were entered into for the catch of last year on terms 

somewhat similar to those made in 1884, with the exception that the 

Conn SUB. bounties to be paid were smaller. But the herring fishing of 1885, 

i**"*^ta*ti^ '^"^K * v®^y IsLtg'^ one, and the markets being again greatly over- 

su^dve stocked with cured herrings, prices continued very low, and a second 

yean. time heaTF losses were sustained by the curera The history of this 

industry bto^ that successive years of pr08t)elrity hav^ once and 

again been followed by one of an opposite character ; but it does 

not appear that any past year ever proved so disastrous to those 

engaged in the trade as either of the last two ; and it is certain 

that no two years, from which flowed such unfortunate results, 

Anticipated ever came togeifaeir bsCote^ It is much t» be feared that this im- 

co^j^oB portant branch of the fishing industry will greatly suffer for a con- 

^dus^^ siderable time to come, owing to a number of the ourers ndt having 

sufiBcient capital left for its efficient prosecution. 
Abundant On the other hand, the herring fishery of these last two years 

wippiy and provided an abundant supply of wholesome and nutritious food, 
HOT^^^m which was sold at a very low price, and thus a great boon was 
to oommonity. conferred on the community, especially on the poorer classes. This 
boon would haveheen much greater, had better means existed than 
were available tor getting the fish rapidly and cheaply conveyed to 
towns throughout the coimtry, particularly those which are iuland 
and have a large population. And with reference to this, it is greatly 
te he jpegratted thit lai^g^ ^naotities of emiall herrings, which would 
have made excellent food if used either fresh or lightly salted, but 
which it was not profitable to cure, bad, throughout the season, to 
be sold for matiure, because no better means of disposing of them 
ooutd be {0UKid. Incteed, it often happened that whole boat lotds 
of them were thrown back into the sea. 
Herrings A very striking feature of the summer herring fishery of 1885 

returned to in- ^as that many in-shore grounds, where herrings were found in great 
shore ground*. ^bttj^^^B^jj^ \^ prdviouft y«wft, but which they had Mcently all 
but deserted, were restored to their former fertility. Speaking gene- 
rally, these grouttds lie from 1 to8 tniles from land in rtre disbricts of 
fe)yetnouth, I^terhead, Banff, Buc^e, Findhom, Cromarty, Holms- 
dfelfe, LybsW, W5ok, attd Orkney ; and it was in them, and in the 
'Sb^jfttand cS^iet, ^^here the best fishing of the season was got 
("nrth^, *t is worthy of not» that, at the close of the ye«(r, *e 
in^riioi* grounds from Atisttttther to Wick teemed with ■excellent 
li^ninge to a much greater «^ent than had ever been known •before. 
Increasing "^^ extraordinary increase of the herring fishery in tiie Shet^nd 

p«^^^«w dlBtrtct in recctot yeeers has been fully adverted to in the Board's 
Fi^^^m f cumer Bepoi^. The produce of last year's fishing was-^ven ^restter 
Shetland. tlMft that of 1884, whidi was the largest ever reeorded, and the 
b)t¥it)g8 ttfken wete'of finer quality than those got on the otAjterparts 
of the Elast Coast. AltogelAier, Shetland now takes tank as the 
most important herring fishery district in the country. Last year 
it yielded 370,238 barrels of cured herrings, as against 300,117 in 
1*864 ; wUIe the number cured so recently as in 1874 was only 
1100 barrels. It is gratifying to add that the ^fre^t development 
^ the herring firiiery in Shetland has tiad a malted i«fifo0t in 
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iinpi»viDg tbe condition of tide people; aftd in 110 wagr doae this — ^ ^ 
more forcibly appeajr ttiau by the small open boele vhidb fonaerly 
belonged to the native fishermen beii^ all but sRipeiBeded by the 
lacge nnd fully equipped decked fooalB whioh they now poseecs. . 

With reganl to the branding of herrings, it is of imp(»taace jbo^NombiMrof - 
jatote tiiU, alltbougfa the quantity of cured heriingg^xpo^ed in l&Sd. ^^ecb 
was less by 56,631 barrels than in 1884, the numW of hlirecJA^ greatest on 
branded last year, nearly the whole of which were sent abroad, "^"^ 
was not only greater than in 1884, but exceeded the number 
branded in any former year whatever* The actual number so 
dealt with in 1885 was 689,325. The fee charged for brand- 
ioff jl^ 4d. a bsorel; ao &at the total aoioutit teoeivcd by ^e 
Board lor this servioe last year was jElly48d« 16s. M the iNJdnft Proof of ,, 
iof tiiis biaad is entirely optional on the part <>f enr^s, tbis iiuaisfiM^ SSi^i in 
demand- for bonded herriiigs is moat gratifying 4o tia» fititod^ aa which brand w 
ahowiog the growing estiinatiim in whiob the «t;aiidtrd of mfoa^^^ 
ndquired by them is held. 

^ The groee qoantiity of the other sea Sah lancM and iold fresh itt other sea fish 
1885 was very laige, and eKoeeded in value the abundant catch of Jjj^*^^^ 
1S84 by £21,529. The fish eepeeially which were taken in in*- previous year, 
ceeaaed quantities were x^ody ling, haddocks, whitings, and HA 
ftri); and the groBs weight of the whole catch' in IfidS wee 
1,725,459 cwts.« as against 1,494,042 cwt& in 1884. . Of ehell'^fifsh,. 
t^NSfe was an incce&se in the quantity oi lobsters taken U 18ft5; a4 
against 1884, aod a decrease in oystera, nrassels, acri ceabs ; but 
the vslne of all the shell-fish taken ia 1686 wAs gtaater thas m tibe 
pisecoding year by ^254 Thus the gross values of white fish itakon increased value 
and sold ii^esh i& 1885, aad of shelUfiah, Exceeded thAt of 1884 by ^«>^'>^- 
£29,788. ^ 

I>wring the fishing season of 1B85, more than 300O faexes of Salmon 
salmon in excess of 1884 were sent to London. But this was uol ^^^^J^^ 
e%iial U> ^e exoepti^naUy good year of 1883, wh&oh is 4;he fsss timTC 
best that hus occurred — taking the number of boxes of Seotcdi^^^* 
eo^lmon neot to SiUingsgate as a oriterion— for the lasft 50 yean^ 
with ibe «xcepliiou of 1825 and 1842. The number o£ boxes senti 
to Wooden in. these three years was, in 1883, a&,506; in 1884; 
37v219i tod in 1885, 30^62. . i 

/ The i^ing weeks of the fishing season of 1885 weiv ye/ef flry Particniars of 
on |jbe£a»t CosjsWaiid the takes of aedmon at the livers' niMtisi;^^^^ 
aapaeially ity the mouth of the Tay^ were unusually lai]^ At ^^ 
(be tjJM^astatipus of Neilston, MonifiBth, and Biiddon, jthroe toHr 
of aiJfiEioa, 'grilse, and trout were taken in the Mte^n four iuf\ ; 
an^ in six days of the same monUi of Anguab no fewer titm 
£(U)(K) sahnon and «rilae were stated to have beeci emgfab/ afc^the 
fid)ijigQ 00 AUe Fomt and Tay, rented by Mr A. A ADAexB(m* 

, In a anbae^ent part of the Beport it will be seen that ther eaili- Gross value of 
ln«4ed value of the herrings which were cured last, yeast «^w|?fh^J*^°^ 
£1,572,952, 5s., and of those which were sold fresh £122,084; 
toakiug together £1,694,986, 58.; that the .estimated value of 
other white fish was £751,792, 10s. ; of shell Mk^ £89,198 ; and of 
lAlokW, £323,851 ; the gross total estimated value of the sea and 
aslruon fisheries of Sa)tlaAd for the year 1886 thus heiBg. 
£2»859^822. 15a. - 
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It will be further seen by this Beport that the namber of persons 
in Scotland who were employed in connection with the sea fisheries 
last year, and who, with their families, were more or less de- 
pendent upon them, was 102,134 ; that the number of fishing boats 
and vessels engaged was 15,532 ; and that the estimated 
amount of capital invested in boats and vessels, nets, and lines, 
was £1,828,446. 
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SCIENTIFIC INVESTIGATIONS. 

In the Beport for 1884, it was mentioned that the Board's Marine 
Laboratory at St Andrews had been completed and provided with 
many of the necessary appliances for studying the life-history of fishes 
and other marine forms. It was also mentioned that a temporary 
laboratory had been erected at Tarbert, in Loch Fyne, chiefly to 
admit of inquiries being made as to the rate of growth, migration 
and food of the Loch Fyne herring, and further that several tanks in 
the Bothesay aquarium had for some months been at the service 
of the scientific committee. During the summer and autnnm the 
Tarbert and St Andrews Laboratories were utilised for various 
investigations, to be afterwards referred to, and during the winter 
the material collected was as far as possible worked up in the 
Natural History Department of the Universitv of Edinburgb. 
Throughout the year the scientific committee of the Board has had 
the assistance of Mr Brook in organising and carrying on the investi- 
gations, and valuable assistance has also been rendered by Professor 
Stirling and Mr Duncan Matthews of Aberdeen, Professor M'Intosb 
of St Andrews, Professor Greenfield and Dr Gibson of the University 
of Edinburgh, the Bev. A. M. Norman, D.C.L. of Durham, and Mt 
Halliburton of University College, London. 

Although the Board had two laboratories sufficiently equipped 
to admit of several important inquiries being initiated, and the 
assistance and co-operation of the scientific men above mentioned, 
it was unfortunately unable to carry on the work in a satisfactory 
manner for want of suitable boats. The ' Jackal,' as pointed out 
in previous Beports, is not adapted for assisting in scientific work, 
and her tender 'Daisy' is, for want of steam power, practically 
useless. ' Thiotighout the year the limited amount of dredging 
and field work accomplished was rendered possible by l;>oat8 
provided by Professor Ewart It is to be hoped that when the 
' Jackal ' is succeeded by the ' Woodcock,' arrangements will be 
made by the Admiralty that will admit of the superintending 
vessel undertaking a complete survey of the spawning banks, and 
assisting in work of a like nature when required. In America the 
'Albatross' is under the command of an experienced officer, 
who superintends all the physical observations made, and 
furthers in every way in his power the biological work of 
the Fish Commission. As long as the Board have the use of 
a gunboat, maintained at great public expense, it will not be 
justified in asking for large sums of money to provide vessels 
for assisting in so thoroughly national work as examining the 
fishing banks along the western shores^ and in facilitating other 
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long neglected and equally important inveatigations. In the mean- Btenn Tendnr 

time, it is even more important that a small steam tender shonld SlSeof*^ **'^ 

take the place of the ' Daisy.' It is extremely desirable to determine 'Btby.' 

the migration of the Loch Fyne herring. This question has b^n 

long under consideration, and on it many other problems depend — 

problems which, at the present moment, force themselves to the 

front, owing to the agitation of the Loch Fyne and other fishermen, 

for a close time being enforced in the Firth of Clyde from January 

until May. For following the herring shoals, the 'Daisy' is as 

unfit as she is for superintendence, simply because, for want of 

steam, she is for days at a time unable to move from one part of 

Loch Fyne to another. While the boat service is unsatisfactory 

on the West Coast, it is right to add that a small steamer has 

been provided for the trawling experiments and other work which 

the Board is required to undei^ake on the East Coast 

On the West Coast, Rothesay aquarium was the chief centre of Woik at 
work during the spring. Some of the investigations made were Aq^^L. 
referred to in the last Beport. The spawninfi: of the cod was 
studied by Professor Ewart and Mr Brook, who generally con- 
firmed the observations of Sars, and gained further information 
as to the natural and artificial fertilisation of the eggs, and their 
buoyancy before and after fertilisation in different kinds of water. 
Mr Brook, by studying the spawning process in the whiting, was 
able to determine, as was expected, that the eggs behave in exactly 
the same manner as those of the cod. A large amount of material 
was collected for studying the development of the herring. A 
paper on this subject by Mr Brook will be found in the Appendix, 
page 31 ; and a more complete account of the early stages of the 
development of the herring was communicated, with the permission 
of the Board, to the Boyal Society of Edinburgh. 

During the summer and autumn, the recently erected laboratory Work at 
at larbert served for continuing the investigations. At Tarbert ^"^^^^^ 
considerable attention was directed to the food of the herring. In 
order to throw light on this and other subjects, a collection was 
hefffBOi of the Loch Fyne fauna. A list of the forms already identified 
wiu be found in the Appendix (page 231). This list includes the 
fishes, moUusca, echinoderms, and several groups of the Crustacea. List of fauna 
The species in the list, which are known to serve as food for fishes, ^^^^^^^t^ 
are marked with an asterisk, in order to indicate the forms avail- 
able for food in Loch Fyne. Amongst the Crustacea enumerated 
there is one (Siriella Brooki) new to science, and there are others 
which have not hitherto been recorded as BritisL A paper on 
the new and interesting Crustacea, collected during the year, has 
been prepared by the Rev. Canon A. M. Norman (see Appendix, 
page 155). Several of these Crustacea are of peculiar interest, owing 
to their forming the chief part of the food of the herring during a 
considerable portion of the year. 

Another group of Crustacea, the Copepoda group, also enters P^g^S^' 
largely into the food of the herring, especially during the summer ^^^ 
months A note of the copepods collected in Loch Yjinb has been 
prepared by Mr Oalderwood (see Appendix, page 147). Out of 
tiie twenty-seven species enumerated, seven have been found in 
thf. ston^ach^ of herring captured on the West Coast 
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" IM IteBUlte of the iffifotmatStm gained, as.ta tfie feod' ol Hbt 
herritig in Loch Fyne during t!he summer dnd autumil, atte fneor- 
' "portttm itt a paper tef erred to below: 
. ^ " tdch iPyhfe affioided an opportttnifcy during the autumn for eon\ 
Do^p^ater. durftihg an experiitent as to whether herring ova' are dapaWef of 
devfelbping in deep water. During recent years the great sttmmer 
herrfiig fiaiing has been prosecuted further and further from shoire, 
abd the average size of tne feh captured has diminished so ffl*eatlt' 
tjiat whfle in 1860 only, in round numbers, 170 of the f93,0OD' 
Ijttrriils branded were maties, there were 313i000 barrels of ftatics' 
eitid bhfy 220,000 barrels of full herrings brandied in 1885. Stele 
aW inclined to believe the herring shoals are {yrevent^ tMH' 
r^achfiigttie inshore spawning banks by the thousands of drift*4iet8, 
Wfrile' (rfhi^rs allege that herring eggs are incapable of develoj^g 
in deep water, i.e., on banks from 50 t6 80 fathoms beneath tire 
/ " "sUrfatJe. ' 

. ' / PfbfesWt^Ewart, #hen on boaid H.M.S. *Jadcal,' attempted t(i 
aSc^jHato' wliether spawn wari deposited on the oflfehore banks' 6f 
dre"&iiig. He v^s, however, nnsuccessfnl, and instead off aah- 
tihtttngthb' dredging in 1884 he deposited artificially fertilised eggs 
iA dte^' water flOi fathoms) off Fraserburgh. Having fttited in 
the! Moray Tirth, he next made arrangements for dfepositlng- dgg$; 
in a heavy sTafce tank in loch Ffne during the summer of 1885. 
IVom this experiment (see .Appendix, page 43), which was entirely 
stpicessftil, it '^^ found that the only difference between the 
hatching ()f herring ova in deep and shallow watei* is one of time. 
The eg^ deposited on deep offshore banks will hatch som6 days- 
later Chan thos^ deposited on shallow inshore banks. . If the herring 
Which frirmeriy spawned* on the- inshore banks of the Moray Firth 
in from 10 to 20 fathoms now spawn ofifehore in from 40 to 60* 
[■ fathoms wat^r, hatching will be delayed f6r several days, and 
maCnrify will not be reached as early as formerly. This may 
be deemed to argument in favour of beginning the herring' fishing 
bter, instead of earlier, than in former yearfr. , 
^^^jJ^e During the Sttjnmef and autumn, the migration, rate of grbiWh, 

RaSSI, ^^^ ^J"i6 of spawning of the Loch Fyne herring were studied as far as 
,*," / '; pracjticable. These and other questions are neferred to in a paper 
by Mr Brook (Appendix 4Y). It seems many of 'the' Loch' Fyne 
^shermen believe that the herring tnigrate backwards and forwards 
between Loch Fyne and Ballantrae,Ieaving Loch Fyne in the autumn,^ 
to return again in the spring. During 1885 the herring are said to 
have reached Loch Fyne earlier than usual, and to have, to a great 
eitent, le^ffc in August and September instead of October and 
Kbvember. 

Oh reaching Loch Fyne the herring are chiefly in a spent condition^ 
but they rapidly improve by feeding extensively on the immense 
shoals of copepods found in the surface waters. 

Ife most important species of copepod is Calamus Jmmarchieus^ 
which, during the summer, is charged with rich oil globules, that 
itehder this Species particularly nourishing as food. The superior 
auality of the Loch Fyne herring is probably due to the richness of 
ttie copepods on which they feed. Many of the herring increase 
considerably in leiigth during the months of May, June, and July, 
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and ia An^it t\ity neaiij reiudi maturity. Last avtuun the ^^^'^^^ 

maj(Hity of the hemng teem to have left Loch Fyne in August to s^^^^ 

spavQ in the Sound of Kilbtannan during the months of September 

and 0c1x)b6r. One or two shoals seem to hare passed southwavds 

by wacy of the Sound of Bute towards the Ayrshire Coast. From 

^ oompariBon of the statistics given for the past twenty years of 

the fish caught in Loch Fyne and in the Bound of EilbrannaU) it 

will be seen that the latter dktriot has almost entirely supplanted 

Upper Loch Fyne ae a spawning ground for the herring. 

' The Loch F^ne fishermen have, for several years, been agitating 

that the herring fibhiug on the South-west Ooast should be plaoed 

tinder eerisin legislative restrictions, Further investigationB are 

tkeoessary ere the migration of the Loch Fyne herring oan be made 

oat and the question of a further close time considerod. 

During the year the following gentlemen took advantage of the ij^v^***^® 
Tarbert laboratory :~Profes8or I)' Arcy Thompson of Univerelty gSS^. 
College, Dundee; Sims Woodhead, i^., M.D of the TJniveieity 
of Bdinbutigh ; and James Murie, E8q.,rli.D. of the Linnieaa Society, 
London^ who rendered valuable assistanoe in arranging and dassi- 
ffing the material collected in Loch Fyne. Daring the winter the 
laboratory has been under the charge of Mr Thomas Scott, wiio 
has made a collection of the Crustacea, &c., which terve as food for 
the belting and other useful fishes. 

In the Beport for 1883 Professor Ewart called attention to the Varieties of 
Jisct that the German Commission had arrived at the conclusion herring. 
that Che Baldo herring differed sufficiently from the North Sea 
herring to be worthy of being considered a special variety. It has 
long been held by fishermen and others that each district has its 
own peculiar variety. From some 600 specimens examined iu 
1633 no evidence of die existence of such varieties was founds In 
order to settle this question finally, Mr Duncan Matthews has been 
examining for a considerable time samples of the herring captured 
around t^e Scottish Coast An important paper on this subject 
will be found in the Appendix (page 61 ). 

The method of investigation adopted was to take accurate 
measurements of the length of the head and of the caudal, dorsal, 
and anal fins, to note the position of the fins on the body, &o., and by 
a comparteon of these data with the length of the body to ascertain 
the amount of their actual variation, and especially whether these 
variations were so constant in the herrings of any one or move 
-localities or seasons as to indicate a distinction of races. 

From this inquiry it seems ttiat there are as large herring now as 
there were some, generatious ago, and that although each district 
yields large herring, tbe North-East Coast has a slight advantage 
m this respect over the South-East and West Coasts. A tame 
giving the size, &c., of the largest fish examined includes repre- 
s^tativee from every fishery district, and shows that there is no 
poetical difference in size between the male and female^ nor in 
the numbers of each of these which were taken. 

The winter fish are found to be rather larger than those taken 
in summer, while among the fish commercially termed 'mattes,' 
there axe (1) immature herring, t.^., herring which, in addition to 
being small in size, have undeveloped milts or roes; (2) small 
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Varieti08 of berring in all d^;[r6es of ripeness up to matnritj ; (3) small herring 
theHenring. ^y^h h^ye Spawned — Small 'sp^t' herring. Hitherto the size 
of the fish, rather than the sexual condition, has apparently deter- 
mined whether the term ' matie ' should be appliecL In the same 
districts, and even in the same shoals, Uirge sexually immature 
herrings are often found along with small ripe or nearly ripe her- 
ring, hence herring appear not only to vary in size in their fully 
adult condition but also to vary in the size at which they reach 
sexual maturity. It is pointed out that these results, as well as the 
fact that the undivided ova vary in size in ratio to the size of the 
fish, are likely to cause considerable variation in the progeny, which 
result from the interbreeding of fish of varying size and age. Of 
the fish caught in the early part of the season a much larger 
proportion are immature and small, and probably also younger 
than is the case later on. The adult fish appear to reach a more 
advanced stage of ripeness before they approach the spawning banks. 

From the measurements made it is shown that the length of 
the head varies considerably, the extremes being found in herrings, 
of all localities and both seasons, the percentage with the larger 
size of head being rather greater among the winter than the 
summer herring ; bat this difference, like that of the total length, is 
considered insufficient to prove a racial distinction. 

The position of the centre of the dorsal fin, in a majority of the 
winter herrings, is anterior to the centre of the body, whereas 
among the summer herrings a large percentage have it behind the 
centre. In the immature fish, however, the fin centre is generally 
anterior to the body centre. 

The anal and pelvic fins show a oorrespondins difference in 
position. As regards the pelvic fin, however, this condition is limited 
to the adult and larger young herring, the pelvic fin being found, 
like that of the sprat, anterior to the dorsal fin in young herring 
below 60 mm. in length. 

The pectoral fin varies very slightly in its relative position on 
the winter and summer herring. 

The relative basal length of both the dorsal and anal fins 
conveys no indication of racial distinction between the summer 
and winter fish. The dorsal fin is in all the herrings generally 
longer than the anal, only about 1| per cent of the summer 
herrings and 7^ of the winter having the anal fin longer than the 
dorsal. Further details are given respecting the number of fin 
rays, keeled scales, circumstances of spawning, &c., but which 
scarcely affect the question of racial distinction. The inquiry, so 
far as it has gone, tends to prove that there is no racial distinction 
between the herrings found in the various localities around the 
Scottish coast Judging, however, from the more backward posi- 
tion of the dorsal pelvic and anal fins, the doubtfully smaller head, 
and the slightly lesser size of the summer herrings, more minute 
inquiries may indicate a slight difference between the winter and 
summer herrings. 

The Board have already expressed ri^ret that so many tons of 
sprats are annually used as manure. Were it possible to transmit 
sprats at a reasonable rate to the large centres of population, they 
might form an exceedingly cheap and valuable addition to the 
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food supply of both rich and poor. But even where this is not 
possible they might be economically used. It has been pointed 
out that at Eide, in the Hardanger Fjord, Norway, they are ex- 
tensively preserved as anchovies, while in Canada they are cured 
as sardines. It is to be hoped that ere long, if not used fresh 
or preserved, nutritive extracts, oils, glues, and other valuable pro- 
ducts, will be prepared from them before they reach the manure 
factory, for until the oils are extracted, their fertilising power is 
exceedingly limited. 

A question of almost equal interest is the supply of whitebait. Nature of 
From investigations made by Professor Ewart and Mr Matthews, wwtebwt. 
it seems that whitebait consists almost entirely and at all seasons 
of young sprats and young herrings, which vary in size and in the 
relative proportions according to the season of the year and the 
place of capture. From the samples examined it appears that 
during the winter and spring months sprats largely predominate. 
In the Firth of Forth whitebait there are very few young her- 
ring, while in the winter whitebait found in the London markets 
herring only form about 6 per cent., the remainder being sprats. As 
the season advances the London whitebait contains a larger number 
of herrings, there being during June and the latter part of May 
nearly 80 per cent In July the number of herrings slightly 
diminish, and in August whitebait is composed of about one half 
herrings and one half sprats. A reference to the paper (Appendix, 
p. 96 ) shows further that the size varies considerably during the 
year. 

This being the case the Firth of Forth and other inshore 
waters might, in addition to providing whitebait for the towns in 
their vicinity, send consignments to the English markets during 
the winter and spring months. Hitherto most of the whitebait 
used in Scotland has been obtained from London. 

As already indicated, the material collected by the Fishery officers Food of the 
on the West Coast was, as far as possible, examined in the Natural ^**®'^ '^^^^ 
History Department of the University of Edinburgh during the 
winter. Part of this work consisted in continuing the examination 
of the food of the useful fishes, and those papers dealing with the 
food of the herring, cod, and haddock will be found in the Appen- 
dix. Trom the paper on the food of the herring by Mr Brook 
and Mr Calderwood, it will be seen that several thousand stom- 
achs were examined, which represented the chief fishing stations 
around the coast It seems the food of the herring, which differs ^^^^^^® 
very considerably at different seasons and in different distrietB, con- ^^'^^ 
sists of various kinds of free swimming Crustacea, most of which 
are wtnute, while others measure an inch or more in length. 
During winter and spring herring feed chiefly on Hyperia GcUba, 
Nyctiphanes norvegiea, and Sagitta. Sprats constitute a large part 
of the food at certain seasons in such areas as the Firth of Tay 
and the Beauly Firth« Near the Island of Hay during the spring 
fishing the herring feed largelv on the ova and young of their own 
kind. During the summer the East Coast herring feed on cope- 
pods, but apparently do not take large quantities of food at this 
season. On the West Coast the copepods supply the chief portion 
of the herrings' food, while Hyperia uas not been met with, and 
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Ifyctypkanes does not play as importa&t a part as on the 'East Goadb 
In Loch Fyne the herring feed almost entirely on cop^ods dnving 
the summer months, and it is not until the autumn that other 
cntstaeea are taken to any great extents 

The scientific committee, in addition to coutinuitig their obseT- 
vations as to the food of the herring, has directed their attentioti te 
the food of the haddock and cod. 

The food of the haddock as far as determined (sea pa{>er, 
Appendix, p. 128), consists chiefly of echinoderms, cntstaeea, and 
annelids. 

The echinoderms take the first place, the brittle-star and the 
pea*-urchin being most frequent. The crustacea o(mie next in 
importance, and are represented by the hermit crabs, squat lobsteta, 
spider crabsi and several species of the shrimp tribe. All these 
are found in abundance along the East Coast. The mollusoe fovnd 
varied considerably, but were in most cases yo^ng specimens. The 
annelids were represented chiefly by the sea^mouse {aphrodite) and 
other free forms. 

The haddock does not appear to feed to any great extent on 
other fishes, and in this respect differs in a marked degree from the 
cod ; like the cod^ however, when herring spawn is abundant, they 
congregate on the banks and feed almost entirely on spawn. 

It appears that the food of the cod (Appendix p. 134) diCfete 
considerably from that taken by its ally the haddock. The 
echinoderms which play such an important part in the haddocks' 
food do not appear to enter largely into that of the cod, which seem^ 
to depend chiefly on the Crustacea, flat fi^es, and membeie of its 
own family — whiting, haddock, fto. The sea-mouse also con- 
stitutes a yery important part of the food during the spring and 
summer, in districts where thl^ form is plentiful. In the winter 
the cod is attracted to our shores by the large shoals of herring 
which arrive to spawn on the inshore banks, and at this time herring 
and herring ova form the staple food. From the evidence brought 
forward it does not appear that the cod feeds largely on herring at 
other times. 
Fish as Pood. Tumiug from the food of fishes to the consideration of fishes as 
food, the Board regret having to confirm the belief that fish are not 
appreciated amongst the working classes as much as they ought to 
be. The prejudice against fish has arisen it seems because a fish 
diet is not supposed to be capable of supporting sustained manual 
labour. The muscles of fish undoubtedly differ in structure and 
chemical composition from the muscles of the higher vettebrates. 
With a view of pointing out these differences, and indicating how a 
fish diet may be prepared to meet the wants of those engaged hi 
outdoor as well as indoor work, the Board hopes to have several 
inquiries instituted. As a first instalment a paper will be found 
in the Appendix (p. 166) by Professor Stirling of the Victoria 
University, Manchester. Dr Stirling describes ^e distribution 
arrangement and histological structure of the red and pale muscles 
in some of the common fishes. These two kinds of muscles are 
known to exist in some mammals, insects, and other animals, bat 
their extensive distribution in fishes is an important point in 
relation to the origio oi muscular tissue. Besides other dMerenoes, 
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Bf Stiriing* 6t^ thfit tEe red or eolotited mtiscles in eome fishes, 
e^,, mackerel, codfftia Numerous fatty grannies in their sarcons 
9tr1>8tance, while the pale mnscles are devt)id of such fatty granules. 

The imporWince oi utilising the bye-^roduots of the fisheries is Bye-products 
BOW widely recognised. Professor Ewart, in hta paper on the^^®^**^' 
progress of fish culture in America, which appeared in our last 
Eeport, mentioned that the oils, gities, fertilising agents, &t., prepared 
from t^e Teftise 6f the fisheries of the United States, realised 14 per 
emt of %he total Value of the fish captured. Scotland has hitherto 
done little to utilise either the refuse which results from the fish 
tored i>T the large numbers of fish of various kinds, which owing 
to low prices or unsatisfactory modes of transit; never reach th^ 
great fresh fish marlcets. Recebtly, however, as the results of 
Experiments made on a fairly large scale in Aberdeen by Mr 
Sabktrom, iarfttngetnents are likely to be made which will, it is 
hoped, fead to tl^ present harvest of the sea yiekling not only a 
eonsiderably lafger amotint of food but also a larfi;e number of 
exceedingly asefSl products. A paper bearing on this subject by 
Proflsssor Stirling will be found in the Appendix (p. 256). In this 
lAper Dr Stirling gives an account of certain economical products 
obtftiuable from fisb, eig., glue in various forms, fish extracts from 
Ihe flesh of fish, molluaca and cmstacea, and from whales and other 
large marine animals ; oil from the liver ; bone earth, and manure 
ftom the refuse. The great point is that many products suitable 
for food, or for economical purposes, can be obtained from fish 
and ^yther marine animals were suitable factories established on 
the sea-coast near those parts where fish can be caught in abuud- 
tmce, but whence removal of the fish in a perfectly fresh oon- 
dftion cannot be effected, either so expeditiously or so profitably as 
la make the matter commercially successful. 

There is another paper bearing on the same subject 'in thesioodofthe 
Appendix (p. 171) by Mr Halliburton, who gives an account of the f^^^ 
bidod of the Norway lobster {tfephrops) so abundant in our waters. 
The blood of the higher Vertebrates has long been used for the 
mahufactore of albumen, whidh has a high market value. Eecent 
inq,ttiries show that equally good albumen can be obtained from 
the Wood of fishes, and it may be further shown that the blood of 
Nephrops (of which there is relatively a large quantity) and 
other invertebrates may be utilised in the same way. 

in the Board's last Report it was mentioned that Professor Fungi, &c., in 
Greenfield hAd undertaken to investigftte the lower fungi met Salmon nvew. 
with in some of our more important salmon rivers. This inves- 
tigation has been advanced a step, and numerous forms have been 
Isolated and cultivated by the methods already described. 

An account of the observations already tiiade will be found in 
Appendix, p. 176. 

The samples of water examined were taken from the Tweed 
and Tay during the months of March and April. 

The number of oiptnisms in Tweed water was found to 
exc^ that which should be present in good potable water. 
Professor Greenfield also describes the naked-eye forms f)f 
growth and microscopic appearance of many of the minute 
tttgaknsms isolated. 
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It is proposed to continue this series of investigations in order 
to obtain mote accurate information as to the number and variety 
of these lower fungi in our rivers and their relation to the amount 
of dead organic matter present in these waters. It is also pro- 
posed, to attempt to trace the relation between the conditions 
under which these lower fungi exist, and those favourable to the 
development of the salmon fungua 
PhyBicaiOb. In the Board's Beport for 1883 reference was made to the 
SS'to'Moray pwliminarj inquiries made during the autumn of that year in the 
Firth. Moray Firth. Part of this work consisted in collecting samples of 

water and in taking the surface and bottom temperatures of the 
water at various parts of the firth. Considerable time was required 
by Mr John Gibson, Ph.D. (who was good enough to undertake the 
physical work of the expedition), to examine the samples of water 
collected and to tabulate the results. A report of this work will be 
found in the Appendix (p. 89). It contains a brief account of the 
collection of the samples of sea-water, and tables of the specific 
gravities of these samples as obtained by a method which gives 
results of a higher degree of accuracy than has hitherto been 
attained in similar work, and which results are all strictly and 
directly comparable with each other, a point of tike greatest 
importance. The chief value of the report lies in the full 
description of the method and in tlie proof of its special 
advantages. The question as to the relation between the density 
of sea-water and the amount of chlorine which it contains is also 
discussed, and tables are given showing the relation actually 
observed in the case of a number of the collected samples. 

These two data, viz., the density and the relation of chlorine to 
density, lie at the root of our present knowledge of the chemistry 
and physics of sea-water. The elaboration of the above mentioned 
method has therefore paved the way for the future systematic 
work necessary to the attainment of that accurate knowledge of 
the various physical and chemical conditions obtaining in sea- 
water generally, and in our coast and river waters in particular, 
which is an indispensable preliminary to the clearing up of many 
of the practical and scientific problems now pressing for sdution. 
St Andrews Professor M^'Intosh contributes an account of the woric under- 
station. taken at the St Andrews Marine Laboratory since the issue of 

the last Beport (see Appendix, p. 201). It includes notes on the 
mode of capture of food-fishes by liners and of the injuries which 
occur to baited hooks and to fishes on the lines. An account is 
also given of two kinds of fishing (viz., shrimp trawling and sprat 
fishing) in which many immature fish are captured. 

An examination has been made of a large number of important 
fishes, including a fine specimen of the Tunny, captured by 
the General Steam Trawling Company, in October last Professor 
Mcintosh also gives an account of the eggs and young of a num- 
ber of fishes which have been studied during the past year. An 
opportunity has also been afforded of studying the effect of storms 
on the marine fauna in St Andrew's Bay. The report likewise 
includes a note on the structure of the tail of Myxine glutmosa by 
Professor Cleland, F.B.S., of Glasgow. 

Becently considerable attention has been devoted by Mr Wilsou 
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to the development of the common mussel, and an account of his ufe-history of 
investigations up to the present time will be found in the Appendix ^ Mussel 
(see page 218). During the summer and early autumn several 
attempts were made to fertilise the eggs artificially at St Andrews. 
The early stages of development were studied from ova obtained 
in this manner, while the free swimming embryos were frequently 
obtained in pools amongst the mussel beds in the Eden and in 
other localities. 

As the supply of bait is a matter of great importance to the 
fishermen, the inquiry as to the life-history and growth of the 
mussel will be continued. In addition to this and other work, 
arrangements will be made for utilising the St Andrew's laboratory 
to the fullest extent in connection with the trawling experiments 
likely soon to be begun in St Andrew's Bay. 

Naturalists and fishermen alike have long felt the absence 
of accurate information as to the spawning period of fishes. 

In order to have a basis on which to found further investigations. Spawning 
Mr Brook has prepared a provisional list of the spawning period of f^^^^ 
the various fo^ fishes. This list brings out the great lack of ^ 
accurate information on the subject; but gives an idea of the 
opinions as to the spawning periods held by fishermen and others 
around our coast These opinions are in many cases conflicting, 
and in most cases they will require to be altered. The dates, which 
aregiven in bolder type, have already been verified. 

Cfnder the title of ' Ichthyological notes,' Mr Brook has given Notes on rare 
a short account of the rare fishes that have been met with during ^^^ 
the year. The most interesting of these is Zettgopterus tmimacukUvs, 
a small flat fish allied to the turbot It was taken on several 
occasions in Loch Fyne and kept alive for several months in the 
Tarbert Laboratory, where its habits and mode of respiration were 
carefully studied. Notes are also given of the occurrence of twelve 
oUier species which are more or less rare around our coast& These 
include Ctenolahrus rupestris, CerUrolairus exoletns, Motella dnibria, 
Zeugopterus punctatus, Pristiwrua melanostomtis. 

In addition to the above, a note will be found on two specimens of 
the Greenland shark (Lccmargus microceph/dus) by Mr Oalderwood.* 



AMENDMENT OF THE LAW RELATING TO SCOTTISH 
SEA FISHERIES. 

The Royal Commissioners appointed in 1883, of whom your Lord- Report of 
ship was chairman, to inquire and report upon the complaints that ^JJ^^^n 
had been made by line and drift-net fishermen of injuries sustained 
by them in their calling owing to the use of the trawl n^t and beam 
trawl, in the territorial waters of the United Kingdom, issued their 
Report in 1885. In consequence of conclusions which the Commis- 2^^®^^" 
aioners came to, and of facts brought before them in the coarse of to Scottish^ 

Fisheries:— 
* A report on the hatching of cod, haddock, and other white fish, and on the 
hatching and rearing of lobsters in Norway, and a report on the relations of the size 
of the herring captured on the East Coast to the size of the mesh of the nets used, 
which have not been included in this Report, will, along with other papers, be 
presented at an early date. 
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their inqnay, they «abmi^tod a ounbear of recosamendatiolbB io Her 
Majesty^ of which the foUowiog relate to the 8ea fisheries of Soot- 
land :— 

' That a central au&ority be created to auperviae aad eootrol the 
' fisheries of Ghreut Britain, if not of the United Xingdom^ aad that 
^ a Bum of money be annually granted to mdi authority for the 
'purpose of oonduoting Bcie&tific exp^imentfl and for oollecting 

* fishery statistics. 

' That in the meantime posrers be given to the Scotch Fishery 
' Board similar to those of the Irish Board, enabliag ^m to make 

* bye-lawB for the regulation or euspension of beam trawling, or ol 
' any other mode of fishing within territorial waters ; and tbiit a 
' sum of money be granted annually by the Treasury for the pur- 
' poses mentioned in the last paragraph. 

' That statutory powers aad means be given to the gshery ^ho- 
' rities to enable them to ooUeet adequate stati&tios. 

' That the cruisers serving under the Scotch Fiehery Board, 
' whether employed for police or scientific purposes, be repla^ad 
' by efl&cieut steam vessels. 

' That steam trawlers, besides having their number and letteis 
'painted on the bow, should also have them painted on th^ 

* quarter. 

' That printed notices^ stating conoaely the provisions of the law 
' relating to the fishing industry, together with instructions to fishacr 
^ men how to proceed in ca^s of injury to gear, be posted up in 

* every fishing port 

^ That in all caaes of damage to a sea^fishing boati where t^^ 
' amount claimed is less tiiau £10, a fishery officer, on comj^daii]^ 

* verbal or oliierwise made to him, and after proof that reasonable 
' notice of the complaint has been given to the party chaigetj, 

* should be entided to award compensation whether the party 
' charged appear or not That, whedier an appearance be entered 

* Of not, the amount of oompeosation awarded should be embodied 
' in a certificate signed by the officer, in virtue of which the conir 
' pkunant should be entitled to recover the amount certified before 
' a Small Debt Coui't in Scotland 

' That arrangements be made with the Admiralty for the mainte- 
' nance of an efficient sea-police at all times. Efficient steam 
' vessels should be employed as fiBhery cmis^ tinder the #9h9ry 
' authorities, and the number oi vesseJs employed on this service 

* should be sufficient, with assistance from the ships of the Koyal 
' Navy at certain seasons of the year, to ensure the adequate per- 

* formance of police duties and the preservation of order among the 
' various classes of fishermen round the coasts of the United 

* Kingdom.' 

The above-mentioned Eeport was presented to Parliament in 
March last year, and, in August following, the Sea Fisheries 
(Scotland) Amendment Act, 1885, was passed empowering the 
Board to make bye-laws for restricting or prohibiting any 
mode of fishing in any part of the sea adjoining Scotland, and 
within the exclusive fishery limits of the British Islands; to enforce 
the laws as to the numbering and lettering of fishing-boats, iaolud- 
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ingfPt^Km Sibiiig-bo0t(% 80 to which new regalatioBS w and 

to require all parsoiis belonging to British sea-fishing boats, and 
fiehcurers, catching or earing sea fish in Scotland, or in any part RetnmsofFish 
t)f Hie sea adjoining Scotland; to make returns, in such form^J^***^ 
and at such periods as the Board may prescribe with the sanction of 
the Secretary for Scotland, of all sea fish caught or cured by 
them respectively. Certain powers were also conferred upon the 
officers M the Board relative to the settlement of questions of Damage to 
damage done by one sea-fishing boat to another, or the nets, lines, ^^"^^ ^^^**^ 
gear, or other fishing apparatus thereof ; and the Board were Hooping 
authorised to make regulations concerning the hooping of barrels. o^^a^Ss. 
^iey were also invested with all the powers and duties of the 
Board of Trade, so far as they can be exercised in Scotland, with Shell Fisheries 
respect to the oyster, crab, lobster, and mussel fisheries, and clam and Bait Beds. 
and bait beds. 

The proceedings which the Board have taken under this Act of 
Parfiament, will be stated in eubseqiietit parts of the Beport. 



BTE-lAW MADE BY THE BOAED TO PKEVENT BEAM 
TEAWLING IN CERTAIN IN.SHORE WATERS. 

jAa ah«ady stated, the Boyal Ooamissicmers who were appointed Commissioners 
» 1683 to inquire «nd report upon the complaiHte made by line fw'^^a^ 
and drift-net fishermen of injuries sustained by them owing to the powers to ci^se 
use rff "ttie beam trawl net in the territorial waters, recommended ^rritoriai 
that powers should be given to this Board to make bye-laws ^^^' 
for the regulation or suspension of beam trawling, or of any other 
mode of fishing, within any part of the territorisJ waters adjoining 
Scotland; and that shortly after the Commissioners' Eeport was 
presented to Parliament, the Sea Fisheries (Scotland) Amendment 
Act, 1885, which conferred upon the Board such powers, waa passed Act passed 
I& ibt fourth section of that Act it is provided that: — conferring such 

'^ powers. 

Whan tiie Fishery Board for Scotland are satisfied that any mode of F^visions of 
iialmg in any part of the sea adjoining Scotland, and within tb(i ^^^ ^^^' 
texolnsm fishery limits of Uie British lalajads, is injurious to any kind 
of sea fishing within that part, or where it appears to the Fishery 
BMkrd deakaUe to jnake expei^iments or observations with the view of 
ascertaining whether any particular mode of fishing is injurious, or for 
the purposes of fish culture or expenmants in fish culture, the Fishery 
Board may make bye-laws for restricting or prohibiting, either entirely 
or subject to such regulations as may be provided by the bye-law, any 
method of fishing for sea fish within the said part, during such time or 
times as they tlmik fit, and may from time to time make bye^laws for 
altering or revoking any such bye-lawa 

A bye-law under this Act shall not be of any validity until it is 
ccmfirmed by the Secretaary for Scotland. 

A l^&-law shall not be confirmed until the expiration of one month 
after notice of the intention to apply for its confirmation has been 
given by the Fishery Board by advertisement in one or more news- 
(psiiere ciireulatin^ in the eoonty or counties ^'oining the part of the 
sea to ^hich such bye-law applies. 
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The Secretarj for Scotland shall allow any peraon to make a lepie- 
sentation for his interest against the confirmation of any bye-law, on a 
notice of objection being given by such person to the Fishery Board 
within the said period of one month, and may, if he see fit, allow parties 
to be heard thereon. 

Decision of Although the Board had previously given full and anxious 

w*^*to be consideration as to what in-shore waters ought to be closed against 
dosed. beam trawling, they deemed it right, when the Act was passed, in 

view of the important interests at stake, again to consider the 
whole matter. After having done this, they were fully confirmed 
in the conclusions at which they had formerly arrived, and 
accordingly they made the following bye-law : — 



Bye-lAw made By&-Law made by the Fiehery Board for SooUand under the Powers Cotir 
^^o^^ f^*^^ ^ ^^ ^oard by the Sea Fisheries (Scotland) Amendment Act, 

1886, 

L This Bye-law shall extend and apply to— 

(1.) The Firth of Forth insidd or to the west of a straight line 
drawn from Tantallon Castle on the south shore of the Firth to 
the Lighthouse on the Isle of May, and thence to Fife Ness. 

(2.) St Andrews Bay and the Firth of Tay, so &r as they lie 
inside or to the west of a straight line drawn horn Fife Ness to 
the Fairway Buoy at the mouth of the Tay, and thence to the 
land. 

(3.) That part of the sea of the coast of Aberdeenshire and 
Kincardineshire which lies inside or to the west of a straight line 
drawn from the Cruden Scars Bocks to a point one and a half 
miles east magnetic of Girdleness Lighthouse. 

IL Within the foresaid limits no person, unless in the service of the 
Fishery Board for Scotland, shall at any time from the date when 
this bye-law comes into force use any beam trawl for taking sea 
fish ; and the master or the person actually in command of any 
vessel acting in contravention of this bye-law shall, on conviction, 
be liable to a fine not exceeding £100, and failing immediate 
payment of the fine, to imprisonment for a period not exceeding 
sixty days, without prejudice to diligence by poinding or imprison- 
ment, if no imprisonment has followed on the conviction--all in 
terms of the said Act. 
IIL This Bye-law shall come into force on Monday, the 6th of April 
next 

By order, 

DUGALD GRAHAM, Secretary. 
Dated at Edinbuigh this Ist day of February 1886. 

Tt will be seen that the Board, under the provisions of the Statute, 

S!iS5IIg*ByL ^^ empowered to make such a bye-law as this, on their being 

law. satisfiea that ' any mode of fishing is injurious to any ' kind of sea 

' fishins ' within the waters to be closed, or where it appears to them 

' desirable to make experiments or observations with the view of 

* ascertaining whether any particular mode of fishing is injurious.' 
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The bye-lavr was passed, not because the Board felt satisfied that 
trawling wae injuring any kind of sea fishing (in the absence of 
reliable statistics it was impossible to arrive at any conclusion 
on this question), but ratlier because, as recorded in their minutes, 
it is * desirable to make experiments or observations with the view 
' of asoertaining whether beam trawling is an injurious mode of fish- 

'ing/ 

A reference to the map will show that the three areas which are Reasons for 
to be cloiad differ considerably from each other ; and the Board ^J^JIi^ 
f^l satisfied that, in order to make their observations of any real 
valu^ e^cperiments must be carried on in three such areas. The 
Firth of Forth is practically an inland sea; St Andrews Bay is in 
free communioation with the North Sea ; and this is still more the 
case with Aberdeen Bay. Unless the Firth of Forth is closed as 
far east as the line fixed in the bye-law, the number of fish in the 
inner waters of the Firth would not have a chance of increasing. 
Nearly the whole of St Andrews Bay has been closed, and only the 
inner part of the Aberdeen Bay, in order that a comparison may 
be made between the protected and unprotected parts of Aberdeen 
Bay and the corresponding parts of St Andrews Bay. 

From the Beport of the Trawling Commission and other sources, 
the Board are satisfied that for some time past comparatively little 
trawling has been carried on in the Firth of Forth. This being the 
case, the fish supply will not be materially diminished by these 
waters being clo^ to trawlers. 

After the bye-law was made, the Board gave notice, in terms of the Parties make 
statute, that they intended to apply to the Secretary for Scotland for ^p^^^**°* 
its confirmation. Thereafter, a number of persons made repre- t^t!^ ^' 
sentations to the Board for their interests as affected by it 
The Greneral Steam Fishing Company (Limited), Granton, objected 
to its being confirmed ; a number of the fishermen on the East 
Coast wished it confirmed as it stood \ others of them desired that 
the limits of the waters to be closed should be extended ; while 
others made representations as to their respective interests. The 
whole of these communications were forwarded to Mr Trevelyao, 
who was then Secretary for Scotland, and intimation was afterwards 
giveo to the persons that your Lordship, who had succeeded Mr 
Trevelyan, would hear them on the subject at the Scottish Office, 
Whitehall, on 5th April lasL At this meeting there were with Meeting with 
your Lordship the Lord Advocate, Mr Marjoribanks, M.P., who|^^J®^^^' 
was a member of the Trawling Commission, and Sir Francis Sand- which they aie 
ford, Permanent Secretary of the Scottish Department There ^«*^ 
were also present Mr Asher, M.P., Solicitor-General for Scotland ; 
Sir fiobert Anstrutber, M.P.; Mr Preston Bruce, M.P.; Mr Barclay, 
M.P,; Mr Jacks, M,P.; Sir G. Campbell, M.P.; Mr Hunter, M.P.; 
Mr Finlay, M.P.; Mr Esslemont, M.P.; Mr Stephen Mason, M.P.; 
Dr R Macdonald, M.P.; Mr M'Donald Cameron, M.P.; and Mr 
Haldane^ M.P. The General Steam Fishing Company (Limited), 
Granton, was represented by Mr Adam Darling, director, Mr James 
Scott^ manager, and Mr James M'Caul, secretary ; and the line fish- 
ing indust^ by a large number of fishermen from all parts of the 
East Coast of Scotland. The Ne whaven fishermen were represented 
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by Mr T. D. Brodie, W.S., Edinburgh, Mr James Flockhart, and 
Mr William Menilees ; the Cellardyke fishermen by Mr J. Bitchie 
Welch, solicitor, St Andrews, and Mr James 8mith ; the Pitten- 
weem fishermen by Messrs James Hughes, James Gray, and J. 6. 
Mitchell ; St Monance by Messrs David Duncan and William 
Kin near ; Fisherrow by Messrs Alexander Caird and Walter Banks ; 
Prestonpans by Mr George Ross ; Cockenzie by Messrs John Dick- 
son and William Johnstone ; Broughty Ferry by Mr Peter Sim ; 
Buckhaven by Messrs Thomas Hutchison and Walter Deas. The 
deputations were introduced by Sir Bobert Anstruther, MP. At 
the interview representatives of those present were heard at con- 
siderable length as to their respective interests. 
statement on Sir Thomss J. Boyd, chaimiian of this Board, and Professor Ewart, 
Fi^he^Board. couveuer of their Scientific Investigation Committee, attended the 
meeting on behalf of the Board. They stated that they saw no 
reason in the circumstances of the case why the decision of the 
Board making the bye-law should be altered, and asked that it 
should be confirmed. Professor Ewart then explained the nature of 
the experiments which were the reason of its being made. He 
said that it was impossible for the Board to say at present whether 
the areas specified were sufficiently extensive or not They must 
make some investigations before even that question could be 
settled. If, after having made some inquiries in St Andrews Bay, 
they believed the line should be extended, he had no doubt the 
Board would be prepared to do so, but he held that they ought at 
the outset only to enclose such waters as were required for their 
experiments. 
Seoretarv for Thereafter your Lordship summed up the arguments used on 
^refuiwto^co^n- ^°^^ sides, in order, as you said, to make sure that you 
8ider all that thoroughly uudcrstood them; and you then informed those present 
had been said, ^^^f^ y^^^ would Very carefuUy consider all that had been said 
before coming to any conclusion. The interview, which lasted 
nearly two hours and a half, was brought to a close with a 
vote of thanks to your Lordship for receiving the deputations. 
Bye-iaw con- The rcsult was that you confirmed the bye-law on 8th April last 
^"'^^' in the terms framed by the Board. 

The Board, in order to be in a position to undertake the experi- 
ments referred to, in the event of the bye-law being confirmed, 
applied to the Lords of the Treasury for funds to enable them to pur- 
chase a small vessel for trawling and provide the requisite appli- 
ances and assistance. In response to this application, the Treasury 
agreed to place a sum of money on the estimates to be laid before 
Parliament which, in addition to paying for a steam tender, will 
admit of the operations being carried on throughout at least the first 
half of the present financial year. With part of this money the 
Board have purchased a small steam vessel (the ' Garland ') which, 
as soon as fitted out as a trawler, will be utilised for making a 
systematic examination of the enclosed waters. This work will in 
great part consist in trawling along certain fixed lines in the several 
areas at stated intervals throughout the year. On each occasion, 
the contents of the trawl-net will be carefully noted, so that the 
takes may be compared from month to month, and from year to 
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year, both while the bye-law is in force and after its repeal. In 
addition to this trawling work, if sufficient funds are provided, 
observations will be made as bo the abundance of eggs and young 
fish at various depths throughout the year ; the influence which the 
presence of crustacea and other forms has on the number of food 
fishes at any given time ; and further, large numbers of artificially 
hatched fish will be introduced into the enclosed areas to ascer- 
tain whether the yield of the in-shore waters can be increased, and 
also if it is possible to determine when the more important food 
fishes reach maturity. 



HERRING FISHERY. 

The Herring Fishery of 1885 was, with the single exception of 
1884, the most abundant ever known. The following statement 
shows the quantity of herrings cured in each of the last six 
years : — 



Years. 


Barrels cored. 


1880, . 


l,473,600i 


1881, . 


. . 1,111.155: 


1882, . 


1,282,973J 


1883, . 


1,269,412J 


1884, 


1,697,077; 


1885, . 


1,572,952^ 



Barrels cured 
in last six 
years. 



These returns show that the number of barrels cured in 1885 
was 124,125 less than 1884, or 7*89 per cent ; but that it was 
greater than the average number cured in the preceding five years by 
206,108i barrels, or 1507 per cent. The deficiency in 1885, as 
against 1884, was wholly caused by a decrease in the number 
of barrels cured on the East Coast of 137,068^. On the West 
Coast there was an increase of 12,943^ barrels, by which the 
deficiency on the gross number cured in the year was reduced 
to 124,125 barrels as stated above. 

The particulars of the results of the fishing of last year, when 
compared with those of 1884, in the herrings cured, branded, and 
exported, and in the amount of brand fees received, are as 
foUow : — 



Decrease in 
1886 from 1884. 

Increase on 
average of five 
years. 

Decrease on 
EastCkMist, 
but increase on 
West Coast. 



Results of 1884 
and 1885 com- 
pared. 



Years. 


Barrels 
Cured. 


Barrels 
Branded. 


Barrels 
Exported. 


Brand Feea 


1884, 
1886, 


1.697,077i 
1,672,952J 


658,425 
689,825 


l,185,220i 
1,128,5894 


£10,890 8 4 
11,488 16 


iDcrem in 1885, 
Decrease in 1885, 


124,125 


85,900 


56,681 


£598 6 8 
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Increase in A Comparison of the results of 1885 with the average of 

1886 on those of the preceding ten years, shows a large increase in all 

average of pre- ^t .. • * o >/ ' o 

ceding ten the itemS, VIZ. :— 

years. 



Years. 


Barrels 
Cured. 


Barrels 
Branded. 


Barrels 
Exported. 


Brand Fees. 


Average often years, ) 
1876-1884, . S 

Year 1885, 


1,O97,O07J 
l,672,962i 


474,409i 
689,326 


745,696 
1,128,6894 


^7,906 16 6 
11,488 16 


Increase in 1886, • 


476,884^ 


214,916i 


882,99Si 


£8,681 18 6 



Importance of 
Weather. 



Occasional 
Fogs and 
Calms. 

Two violent 
Gales. 



Loss of Life and 
Property. 



126 Persons 
drowned. 



Boats wrecked 
and damaged. 



Amount of loss 
in Boats and 
in Fishing 
Material. 



WEATHER AND DISASTERS AT SEA. 

Nothing affects the regular prosecution of the fishing industry 
more than the state of the weather. During 1886 the weatlier 
was, upon the whole, fairly suitable for fishing, and it may be 
regarded in this respect as having been equal to the average of 
former seetsous. There were occasional fogs and calms, but the 
fishing was never interrupted, further than that the boats were 
sometimes delayed in getting to and from the distant fishing 
grounds. Fortunately, there were only two violent gales during 
the season when the herring fishing was general The more severe 
one came on quite suddenly on the night of the 12th August, and 
blew with greater or less violence over the whole East Coast till the 
14th. It is deeply to be regretted that this storm caused serious 
loss both of life and property. Three large boats foundered at sea 
ofif the coast of Abei deenShire, and their whole crews were drowned. 
A number of other boats were wrecked or damaged; and the 
quantity of netting which was lost or destroyed was so great that 
fishing operations were much retarded, and indeed at some of the 
stations they were crippled for the rest of the season. ITie other 
gale took place in the second week of September, but, happily, it 
was not attended with such disastrous consequences. A great 
many nets, however, were either lost or damaged, but by this time 
the fishing at most of the stations had closed for the season. 

It is the painful duty of the Board to record that, during the 
year 1885, no fewer than 126 persons connected with the Scottish 
Fisheries were drowned at sea — 82 on the East Coast, and 44 on 
the West Coast. In the preceding year, the number of lives lost 
was considerably smaller, having been altogether 73 on both coasts. 
Further, in 1885, 51 boats, valued at £14,764, were totally wrecked, 
and 112 sustained damage to the extent of £1247. The loss of 
nets and other fishing material amounted to no less a sum tlmn 
£43,814 — making a gross loss in the year of £59,825. This amount 
is more than double that sustained by like casualties m the 
preceding year. Detailed particulars of these disastere will be found 
in Table V. Appendix D, to which reference is made ; and it may 
be mentioned that this is only the second year during which such 
information has been collected in Scotland. 
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EAST COAST HERRING FISHERY. 

Following the course which has been adopted for the last three Bast Coast 
years, some details will now be given, taken from the reports of ^J^ 
the inspectors and district oflBcers, regarding the herring fishery of 
1885, in each of the twenty-six districts into which the coasts 
of Scotland are divided for fishery purposes, beginning with the 
seventeen on the East Coast. These are — Eyemouth, Leith, |^°*^eii 
Anstruther, Montrose, Stonehaven, Aberdeen, Peterhead, Fraser- DistnctT*^ 
burgh, Banff, Buckie, Findhorn, Cromarty, Helmsdale, Lybster, 
Wi^^ Orkney Isles, and Shetland Isles. 

Eyemouth District. 

From Amble, in tbe county of Northumberland, to the east side of St AbVs Boundary of 
Head, both inclusive, with Coquet Island, Holy Island, and the Fame Islands. District. 
District FtJisry Offic&--Beruick-<m'TweicL 
The herring fishery of 1885 was less productive in Eyemouth UnproducAire 
district than it has been for the preceding eight years. The^^°"^* 
number of barrels cured was 54,964 less than in 1884, and 23,000 
less than the average number cured during the last ten years. 
Herrings were very scarce on that part of the coast, and unusually 3oi8teroii8 
boisterous weather prevailed in August, the most important fishing Weather. 
month of the year, when the entire fleet of boats was kept on shore 
no fewer than ten fishing nights, while only a portion of them * 
were at sea on several other nights. During the season the boats Number of 
numbered 346, being 80 fewer than were employed in 1884. Boats. 
The gross takes of each boat ranged from 30 to 300 crans, and 
the average was 114 crans. The best week was that end-Bwtweek. 
ing 12th September, when the average catch reached 30 crans per 
bcwit The fishing began at Eyemouth in the first week of June, Duration of 
but it did not become general in the district until the latter half of ^'^™^- 
July, and it was brought to a close on 19th September. An un- 1^^ t*k«8 of 
usually large quantity of mackerel was taken in the herring nets H^ing Nets. 
during the early part of the season, and it was believed that 
mackerel, being on the fishing grounds, kept the herrings away. 
The quality of the herrings throughout the season was the worst Hemngs of 
ever seen in the district — a large proportion of them consisting of poor quauty. 
small inferior maties. The price varied from 48. to 48s. per oran — Prices of fresh 
the average being 148. — and dtogether the season was an unprofitable Hemngs. 
one both to fishcurers and to the majority of the fishermen. This 
will be all the more regretted when it is stated that, owing to a ^^^^ ^^^ j^ 
storm which arose on the night of 12th August, 600 nets, worth of Netting. 
£1500, were lost, and that during the second week of September, 
more nets, of the value of £500, were lost or damaged by fouling, 
or by the weight of fish which they took. About £3700 was paid 
during the season for steam tugs towing the boats to and from the 83 steam Tugs 
fishing grounds, and at one time the number of these vessels ?"^5^®^ *ow. 
employed was no fewer than 33. ^^ 

Leith Disteict. 

From the west side of St AbbV Head,^inclu8ive, westwards, fthd indudinc all the BotmOary of 
south side of the Firth of Forth ; and its north side to Buckhaven exclusive. I>istrict. 
District Fishery Office — LeUh. 
Leith district has both a summer and a winter herring fishery. ^"'Jl^^uScu-" 

Ian thereof. 
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Winter Fish- 
ing—Its pro- 
sperity. 



Grounds 
fished. 



The summer fishing began last year about the middle of July, 
and was prosecuted until the 10th of September. About 62 boats 
were at one time employed, but 40 was the average number. The 
greater part of the catch was taken at a distance of from 12 tb 
40 miles ofif-shore. The largest take was 86 crans, and the best 
week of the season yielded 1110 crans. The average catch per boat 
was 128 crans, as against 153 in 1884. The herrings taken were of 
unusually poor quality, and contained a large proportion of spent 
fish. The total catch of the fishing was 5120 crans. As in 
recent years, Dunbar and Newhaven were the only stations in 
the district where the summer fishing was carried on. The winter 
herring fishing was prosecuted with good success from October 1884 
till March 1885, when it was discontinued. The fish landed were of 
fairly good quality, and were chiefly caught between Inchkeith and 
Queensferry. 100 boats were employed. Their total catch was 
5505 crans, the greater part of which was consumed fresh* 



Boundary of 
District. 



575 First-class 
Boats. 

Nearly aU 
fished 
elsewhere. 
Summer Fish- 
ing moderately 
successfuL 



Particulars 
thereof. 



Great success 
of Winter 
Fishing. 

Disposal of 
Herrings. 



Railway 
Carriage more 
than paid for 
Fish. 
Grounds fished, 



Anstruther District. 

From Buckhaven to the south side of Tay, both indosiye. 
District Fishery Office — AnstnUher, 

In Anstruther district, 575 first-class decked boats were fitted 
out last year for the summer herring fishery, but only 14 remained 
at home ; the others prosecuted the industry at different stations 
on the East Coast, from Shields, in England, to the Shetland Isles. 
The summer fishing commenced about 18th July, and was 
moderately successfuL The largest takes of herrings, and those of 
the best quality, were got in the latter end of that month, about 20 
miles east of the Island of May. The boats made repeated visits to 
the distant fishing grounds, 40 to 60 miles at sea; but very few. 
herrings were caught there, nor were many found on the in-shore 
grounds in the Firth of Forth. The total summer catch landed in 
the district amounted to 4021 crans, but more than half of it was 
brought by boats from the Aberdeenshire fishing grounds, from 
which they had been driven by stress of weather. The winter 
herring fishing was more sticcessFul than in any former season. 
220 boats were employed, and no fewer than 40,636 crans 
were taken. The herrings were o( a fair average quality, and, 
with the exception of a small portion which was bloated or 
kippered, they were all sent to the home markets in a fresh state. 
The prices were sometimes so low that the cost of railway 
carriage to the markets was considerably more than what was 
paid to the fishermen for the herrings. The industry was prose- 
cuted all over the Firth of Forth, but principally near Fife Ness 
and the Island of May. 



Boundary of 
District 



Number of 
Boats. 



Montrose District. 
From the nortJi side of Tay to Bervie, both inclusive. 
District Fi^iery Office — Montrose, 
During 1885 Montrose district had 113 boats engaged in the 
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fishing, being 33 les8 than in 1884. A few boats began to tish 

early in July, but they met with little success until the 20th of that Pron^ss of 

month, when the regular fishing commenced. The most successful ^^*^«- 

weeks were those ending 15th, 22nd, and 29th August, and 5th Best veeks. 

September. The fishing was brought to a close by stormy 

weather on 12tb September, and resulted in an average catch of Average Catch. 

148^ crans per boat. In the previous year, the average was 184^ 

crans. The fishing grounds extended from 5 to 70 miles seaward; 

but the most productive fishing was got from 15 to 30 miles off- Most produc 

shore, where individual takes of 86, 90, and 96 crans were landed. ^'"'^ ^^'o^^^s. 

At the various stations, the average catches per boat for the settson Averages at 

were — ^Arbroath, 230 crans ; Montrose, 130 crans ; Johnshaven, *^« stations. 

118 crans ; and Gourdon, 171 crans. The quality of the herrings QuaUty verj- 

was very poor — the great bulk of them consisting of soft, smaU, P°^^- 

and spent fish. The winter and spring herring fishing oE the winter Fishing 

district was most unsuccessful, and only produced 265 crans, as ^^^^^^^sfuL 

against 2387 crans in the previous year. 

Stonehaven District. 

From Bervie, exdudve, to Skateiaw, inclusive. Boundary of 

District. 
District Fishery Office — Stonehaven, 

In the district of Stonehaven, 91 boats were employed in the Number of 
season of 1885, of which 80 belonged to Scotland and the others to ^^^ 
Cornwall, being 10 fewer than in the preceding year. The fishing 
began on 13th July, and continued till 2nd September, when it was 
ended by stormy weather. The average catch of the fleet was 181 Average Catch 
crans per boat, as against 139 in 1884 The week ending 29th ^^^®®'' 
August yielded the best fishing of the season, during which each boat ParUcuiara of 
averaged 59 J crans. Exceptionally heavy takes were landed on the Fisi^g- 
27th, 28th, and 29th August, when the boats averaged 25, 35, and 
42 crans respectively. The herrings were generally of a small size Quality of 
and of inferior quality during the greater part of the season, being herrings, 
soft and tender. Some of the takes landed in August — ^particularly 
on the 29th of that month — consisted of fish of good quality, and 
of a large size. The fishing grounds extended from 3 to 70 miles Grounds 
seaward, but the largest tdkes were got from 20 to 35 miles oflP- ^^^^ 
shore. The weather was marked by the prevalence of prolonged Weather. 
calms, occasional fogs, and three violent gales. Five fishermen Five Pisher- 
were unfortunately drowned in this district when prosecuting their men drowned. 
calling during 1885. The winter herring fishing was almost a Winter 
failure — only 200 crans having been caught. The number taken ^^*°k- 
in 1884 was 600 crans. 

Aberdeen District. 

From Skateraw, exclusive, to Aberdeen, inclusive. Boundary of 

District. 
Disrict Fishery Office — Aberdeen, 

Aberdeen district had a fishing fleet of 378 sail in 1886, com- Scottish, 
prising 301 Scottish boats, 74 English, and 3 Irish, as against ^^^^^ 
341 Scottish and 33 English in 1884, being a gross increase 
of 4 boats. The industry was begun in July, and closed early in 
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perisluBd* 



September, and the best fishing grounds lay from 30 to 70 miles 
at sea. The two most productive weeks of the season were those 
ending 1st and 29th August, during which the boats averaged 24 
and 31 crans respectively. The highest individual take was 117 
crans, and the most successful boat landed in the year a gross catch 
of 450 crans; the least successful got 20 crans. The English and 
Irish boats made a poor fishing, and their gross takes were much 
under the general average of the season. The fleet included five 
steam fishing boats. Of these, four were of a superior class and 
well equipped, and having large meshed nets the herrings they cap- 
tured were of a lai^e size. The season's catch contained a greater 
proportion of small herrings than that of any former year. It 
yielded an average of 158 J crans to each boat. In 1884 the average 
was 1764 crans. The total number of barrels cured was 81,815, 
being a decrease of 7898 barrels from the cure of 1884 Calms and 
fogs occasionally delayed the boats from getting to land until 
their herrings were spoilt, and 3500 crans of such fish were partly 
sold for manure and the remainder thrown into the sea. Altogether, 
unfavourable weather prevailed during the season. Had it been 
otherwise, there would have been a much better fishing, as herrings 
were abundant off the coast On the momipg of 13th August a 
large decked boat, with a great catch of herrings on board, 
foundered during a violent storm from the north-east, and unfor- 
tunately the whole crew perished. On the same morning a man 
fell overboard from another boat and was also drowned. 



Boundary of 
Distri^ 



Peterhead District. 

From Aberdeen to Eattray Head, both incltuive. 
Diftrici Fi&hery Offioe—Peterhead. 



Number of 
Boats At the 
different 
Stations. 



In Peterhead district 722 boats were emploved in 1885 — of 
which 612 fished from Peterhead, 78 from Boddam, and 32 from 
Port ErroU — being a decrease of 41 boats from the fleet of 1884. 
Average catch. The average catch per boat was 186J crans, as against 240 crans in 
the preceding year. The fishing began early in July, and at that 
time there was every indication that it would be abundant. The 
herrings taken at this early period of the season were very small^ 
and owing to the unsatisfcu^tory nature of the preceding year's 
transactions in such herrings, they were only saleable at very 
low prices — some of the takes indeed having only realised Is^ 
per cran. With the view of disconraging a continuance of this 
early fishing, it was arranged between the curers and the fishermen 
generally, that the agreed on prices at which herrings were to be 
bought during the season were not to come into operation till 
the 20th of July, thus leaving any catches brought on shore before 
that time to be sold for what they would bring. This arrange- 
ment had, to a great extent, the desired effect, as scarcely any en- 
couragement was thereafter given to boats landing herrings on 
an earlier day. A number of individual takes during the season 
ranged from 100 to 122 crans. The largest aggregate cabA 
of any one boat was 430 crans, and the lowest 50 crans. The 
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ftsbiog was heaviest in the week ending 15t^ Angnst, when the 
fleet averaged 44| crans per boat Until 12th August the grounds 
usnalljr fished lay from 20 to 60 mHes seaward ; but on that day 
great shoals of herrings were discovered on the in-shore grounds, ^^*g®^^ 
2 to 8 miles off land, when a very abundant fishing was got — ^the Grounds. 
PeterheiLd boats having averaged 30 crans each, and the fioddam High average 
and Port ErroU boats 45 crans. Unfortunately, on the following ^^^ 
morning a violent storm from the north-east suddenly broke out, storm on isth 
and almost completely stopped the fishing for some days. With the -^"so**- 
exception of those landed at the commencement of the fishing, the 
quality of the herrings taken throughout the season was generally QnaiHy of 
muoh better than in 1884 Of the year's catch about 3000 crans ^^^^^ 
were kippered. There were four vessels employed in the deep-sea 
fishing, and all the herrings which thoy took were cured on board. Deep-sea 
They yielded 2652 barrds, and a considerable portion of them Pishing. 
obtained the crown brand. The fishing closed on the 12th September, 
when it was found that the gross number of barrels cured in the 
district amounted to 224,087. This was. a decrease of 73^889 Barrels cored 
barrels ff om the number cured in 1884, but the catch Of that year ^f ^ ^^ 
was the largest ever recorded 

Fraserburgh District. 

Fsom Rattzaj Head^ iuclixsive, to Troup Head, excluuva Boundary of 

District Fithery Offlce^FrtMethwgK 

Fraserburgh district had a fleet of 888 boats engaged in the Fleet ot Boats, 
herring fishuig pf 1885, being an increase of 148 boats on the 
nwnber in 1884, of which 742 fished from Fraserburgh, 107 from Number at 
Fittulie, and 39 from Eosehearty. The fishing was successful, ®*** ^****®*^ 
although it produced much less than the unprecedentedly great 
c$U;ch of 1884. The aggregate bakes yielded an average of 176 crans Average catch. 
to each boat, as against 278J crans in the preceding year. The 
highest gross catch of any boat was 514 crans, and the lowest Particniars of 
about 40 crans. The fishmg began at a later date than in the ^^^"»«- 
previous year. Kotwithstanding this, however, the takes landed 
at its commencement contained an unusually large quantity of 
very small herrings, and as these were comparatively unsale- 
able, very few boats went to sea until about 20th July, when the 
fishing became general. As the season advanced the herring im- Qoaiityof Her- 
proved in size, and upon the whole they were of superior qu«£ty to J^^i^S^*^ 
the catch of the preceding year. The most successful fishings i884. 
were made on the weeks ending 1st, 8th, 22nd, and 29th August, 
and 5th September, when a number of boats landed catches of 
about 100 crans each. The best fishing grounds extended Grounds fished. 
from 10 to 65 miles from land. The weather throughout the 
season was generally unfavourable. Fogs and calms prevailed to Weather 
some extent during the early part of the fishing; and on the '*'^^°^^^^®- 
evening of 12th August, after half the fleet had gone to sea, astom^fiath 
strong gale blew frwn the north-east, and> unfortunately, ^^o^^^^^ 
large decked boats, with their entire crews, consisting of twelve and°i3 Penona 
men and one boy, were lost This gale also caused gre^t^~^«^ 
loss in nets, many of which were sunk or torn. The total 
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Barrels cored number of barrels cared in the district was 276,319, as against 
m 1886 & 1884. 343,368 ia 1884, being a decrease of 72,049 barrels. Upwards 
if^red and ot 12,000 crans of herrings were kippered during the season for the 
Tinned. home trade, and 3570 crans were preserved in tins, chiefly for 

exportation. 

Banff District. 



Boundary of 
DiBtrict. 



Namber of 
Boats. 

Average 
Catch. 

Progress of 
Fishing. 



Grounds 
Fished. 

Laree Takes 
got In-shore. 



BarrelB cored 
in 1885 and 
1884. 

Winter 
Fishing. 



From Troup Head, inclusive, to Cullen, exclusive. 
District Fishery Office — Macduff. 

In Banff district 107 boats were engaged in the fishing of 1886, 
being 43 less than in 1884. Although the fishing was not so success- 
ful as that of the previous year, it yielded a full average catch. It 
began on 20th July — a week later than usual — and ended on 12th 
September. The average fishing of each boat was 177^ crans; that 
of 1884 was 210j^ crans. The highest aggregate catch of any one 
boat for the season wets 405 crans, and the lowest 40 crans. The 
most successful weeks were those ending 25th July and 29th 
August The grounds chiefly fished lay from 20 to 30 miles at sea, 
but the heaviest takes were got in-shore, from 2 to 6 miles from 
land. At 2 miles from land individual takes of 60, 80, and up to 
135 crans were landed, and altogether the in-shore grounds were 
more productive than they had been for a number of years. Further 
out than 40 miles at sea, scarcely any fish could be found. The quality 
of the herrings was much better than those got in 1884, and the takes 
contained a greater proportion of full fish. The gross quantity 
cured in the season was 26,230 barrels, while that in 1884 was 
40,787 barrels, showing a decrease of 14,557 barrels in 1885. 
The winter herring fishing proved a complete failure in 1885, and 
was only prosecuted for a short time. 



Boundary of 
District. 



Moray Firth Districts, embracing— 
Buckie District. 

From Cullen to east side of Spey, both inclusive. 
District Fishery Office — Buckie. 



Boundary of 
District. 



FiNDHoRN District. 

From west side of Spey to south side of Kessock Feiry^ both inclusive. 

District Fishery Offiee^Bwrghead. 



Boundary of 
District 



Cromarty District. 

From nordi side of Kessock Feny to south side of Mickle Ferry, 
both inclusiye. 
IKftnet Fishery Office — Oromarty, 



Boundary of 
District 



Aggregate 
Fleet 



Helmsdale District. 

From north side of Mickle Ferry to Donbeath, both inclusiye. 
District Fishery Office— HdmsddU. 

The four districts in the Moray Firth, extending from Cullen to 
Dunbeath, possessed an aggregate fleet last year of 1236 first class 
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boats, but tlie most of them went to fish at other stations. The Boats em- 
immber which remained at home was 262, being a decrease of 38, fioS^^h 
as compared with 1884, but nearly all these were old and inferior 
craft, and poorly equipped with netting. The gross quantity of increase in 
herrings, however, which was taken and cured in the four ^*™^ *^^*^^' 
Moray Krth districts, amounted to 53,577 barrels, being 18,857 more 
than in the preceding year. The. average catches per boat in these 
districts were — Buckie 152 crans, Findhom 125 crans, Cromarty 
149^ crans, and Helmsdale 121 crans. This success is greater Saccessfui 
than had been achieved for many years, and was entirely owing to i^|?^^^'^ 
large shoals of fish having returned to the in-shore grounds, 1 to 4 Grounds, 
miles from land, which latterly they had almost deserted. But the 
herrings taken were generally of rather a small size — a considerable 
number of them indeed being maties, while only about one-third 
of the gross catch consisted of large full fish. The fine first-class 
boats of the district, which went to fish in other waters, were fully other Boats 
equipped with gear of the best description, and generally had a *^ 'raccessfoL 
successful season's fishing. The winter herring fishing in the winter 
Moray Firth districts yielded 12,629 crans, which is considerably ^^in»- 
above the average of former seasons. 



Lybsteb Distbict. 

Prom Dtmbeath, exclusive, to East Clyth, inclusive. Boundary of 

District. 

Diitrict Fishery Office^LyhOer, 

Lybster district had a fleet of 112 boats engaged in the summer Boats em- 
fishing of 1885, being 7 less than in the previous year. The P^y®^ 
average catch was 138 crans per boat, being the highest average Average Catch, 
ever recorded in the district. In 1884 the average was only SJ^^Sed^to"^ 
37^ craiis. Owing to the succession of unproductive fishings District. 
in this district for more than twenty years, little money had 
been expended in providing new boats, and a large propor- 
tion of those in use had become old and unfit for going far 
out to sea, and they were only equipped with inferior netting. 
Fortunately, last season, the herring shoals came close in-shore, shoais came 
and nearly the whole catch was got within 3 miles from land. ^^^ In-shore. 
The fishing began on the 18th of July, and was continued till the Procpress of 
22nd of August. Individual takes of from 50 to 90 crans were some- ^i*^^- 
times landed. The largest aggregate catch which any boat made 
during the season was 280 crans, and the smallest 30 crans. The 
quality of the season's catch was about equal to that of recent years, 
one-third of it consisting of full herrings, and the other two-thirds 
maties and spent fisL The gross quantity cured was 19,099 barrels La™ increaw 
as against 5347 in 1884, being an increase of 13,752 barrels. ^ &"*!« 
During the winter herring fishing the weather was very unpro- ^^^ 
pitious, and the gross catch only amounted to 814 crans, as against Fishing. 
1189 crans in 1884. 
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From East Clyth, excliudye, to Cape Wrath, inelusiye, including the 
Island of Stroma in the Pentland Firth. 

Digtrict Fishery Offiee^Wick. 

In Wick difitrict a fleet of 483 boats was employed in the 
herring fishing of 1885, being a decrease of 60 boats from the 
number in the previous year. The average catch per boat was 
173^ crans, as against 190 crans in 1884. The fishing began on 1st 
July, but was only prosecuted to a limited extent until the 20th of 
that month, as any fish which were landed up to that time 
consisted of small herrings, for which there was very little 
demand. Thereafter, till 5th August, the takes were of good 
quality, more than one half of them being large, full fish; but 
during the remainder of the season, which lasted till the end of 
August, they were largely mixed with small herrings. The finest 
herrings were captured at from 30 to 50 miles seaward ; but the 
bulk of the season's catch was got on the in-shore groundSi 3 to 10 
miles from land. The highest individual take was 127i crans, and 
takes varying from 80 to 112 crans were frequently landed. Five 
nights were lost owing to stormy weather, and, in addition, fogs and 
calms caused occasional interruptions to' the fishing. Altogether, 
however, the boats got to sea 48 nights of the regular season. 
There was a severe gale on the night of the 12th August, by which 
so great a loss in netting was sustained that many of the boats 
were disabled for the rest of the season. Had it not been for this 
casualty, it is believed that the catch would have been greater 
than in 1884. As it was, the total number of barrels cured was 
117,754, being only 9386 fewer than were cured in that very 
abundant season. The winter herring fishing, which was pro- 
secuted from 6th January till 14th March was fairly successful. 
85 boats were engaged in it, and the gross catch amounted to 
4379 crans, as against 2693 crans in 1884. These winter hewidgs, 
which were valued at about £5000, were cither sold in a fresh 
state or made into bloaters. There are two establishments at Wick 
for the manufacture of manure from fish offal and inferior hearings, 
and they carried on a large business last season. 



Boundary of 
District, 



, Orkney District. 

The Orkney Islands ; and Swona in the PentJand Firth. 
District Fishery Office — Bt Mwrgar^^s Hope, 



Fleet of 200 
Boats. 



Orkney district employed 260 boats in 1885, being 30 fewer 
than in the preceding year. Of these, 102 fished at St Margaret's 
Average Catch. Hops sectiou, and 158 at Stronsay section. The average catch for 
the district was 154 crans per bqfit^ as against 126 crans in 1884. 
The fishing began with a few boat^ on^.ttip second week of July, 
but it was not prosecuted with inuch Vigour until the 20th of 
that month, as the quality of the herrings landed before that date 
was inferior, and there was little demand for them even at exceed- 
ingly low prices. This early fishing closed with a catch of only 
742 crans, as against 12,028 crans landed up to the same 



Fishing poor 

but abundant 
afterwardi. 
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day of the previous year. After the 20th of July, a large regular 

fishing, which continued for about three weeks, was made on 

the in-shore grounds, from X to 6 miles off the Island of Copin- g»<^^®^ 

shay. These grounds contained large shoals of excellent herrings, jl?^^ 

two-thirds of which were full fish, and they yielded the best 

fishing during the season. In the Stronsay section the boats 

genei^ly went to the ofT-shore grounds, at a distance of from 10 

to 40 miles seaward. They had fairly good success, but the 

takes landed were frequently of inferior quality, containing a 

large proportion of maties and spent fish. On 15tb -A-ugust Bog^eraged 

the boats at St Margaret's Hope section got the high average of 51 1^^ August 

crans each. After the middle of that month the fishing became 

light, and it finally closed on 2nd September. Th6 gross catch Gkms catch 

was the highest ever reached in the district, and the quantity of re|>h2ai»*^ 

barrels cured was 53,300, as against 48,824 barrels in 1884. District 

Shetland Disteict. 

CompriBing the Shetland Isles, and Fair Isle and Foula Island. Boundary of 

Diiiriet Fishery Offic^Lmmck ^*^^- 

Shetland district in 1885 yielded a much larger herring fishing FbhiBg larger 
than it did even in the unprecedentedly abundant year of 1884,*^^ 
although the fleet of boats engaged was 107 fewer than in that although few^ 
season.' The number of boats in 1885 was 825, as against 932 in ^^^ •ngag«l. 
1884. Of this fleet, 394 boats, including 45 small six-oared boats, ^JJ|^5^ 
belonged to the district, and the remainder came from other piacw to 
districts on the East Coast, from the Isle of Man, and from ^^^J^^^ 
Ireland. The average catch of the whole fleet was 280 crans per Avwlgo and 
boat, making an aggregate catch of 231,000 crans, thus exceeding aggregate 
the great fishing of the preceding year by 57 crans in the average ^^^i^t 
per boat, and 23,000 crans in the gross total. There are 114 
curing establishments in the district, which were occupied during the coring 
season by 74 curers, and no less than 12,000 persons were employed Premwe*. 
in connection with the industry. The early fishing opened on the emSoyedT*^ 
20tb of June on the west, or Atlantic side of the Islands, which 
was three weeks later than in the precediug yew, and it closed Particulars 
about the middle of July. The estimated catch was 110,000 ^^^j^f^^^ 
crans, being 21,000 crans more thao the produce of the early 
fishiog of 1884. About the end of July, all the boats went i^te Fishing, 
round to the East Coast or North Sea side of Shetland, when the 
late fishing commenced, and was carried on with great energy 
till 12th September. At Balta Sound daily average takes, Great Takes 
ranging from 20 to 35 crans a boat, were landed ; and at CuUivoe s^^*iici 
from So to 40 crans. Individual boats frequently got takes of OaiUvoe. 
from 80 to 100 crans; and a boat at Balta Sonnd landed the 
unprecedentedly large take of 160 crans. The curers were unable 
satisfactorily to deal with such great fishings ; and they requested 
the fishermen to remain on shore for a few days, which they un- 
willingly agreed to do* But notwithstanding this, more herrings More Herrings 
were knded at Balta Sound than could possibly be cured, and ^^^^^^ 
hacgB quantitiee had to be sold for manure or thrown into the sea. Cured. 
Ifimy of the boats got each an aggregate catch in the season ^^^^ 
of from 400 to 600 crans, and a few of them as many as 600 crans. ^**^**^ 
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During the early fishiog 600 boats fished at Unst section, and 280 
at Lerwick section ; but at the late fishing the latter had a fleet 
of 545 boats, while the former had only 280. The grounds fished 
lay from 6 to 40 miles from land. The quality of the herrings 
was fairly good all the season. With the exception of the week 
ending 15th August, the weather was generally suitable for 
prosecuting the industry. A severe storm broke out on the 
morning of the 13th of that month, when a large quantity of nets 
were lost or torn. During the year three boats were wrecked, and 
five fishermen drowned. The total number of barrels cured in the 
district during the season was 370,238, of which 195,235 were cured 
in the Unst section, and 175,003 in the Lerwick Section; being an in- 
crease in the district of 70,121 barrels over the number cured in 
1884. 



SUMMARY OF EAST COAST HERRING FISHDTG. 



Eight Districts 
show an 
increase and 
nine a 
decrease. 

Net decrease 
of 137,068i 
Barrels cured 
in 1885, as 
against 1884. 

Greatest 
increase in 
Shetkud. 



Continued 
prosperity of 
the Fishery 
there. 



Improvement 
in Moray Firth 
DiMtricts. 

East Coast 
Fishing of last 
Fifty years. 



The returns of the Herring Fishing on the East Coast of Scotland 
for 1885 show an increase, in eight districts, on the gross quantity 
of herrings cured in 1884. of 112,335f barrels, and a decrease in 
nine districts of 249,404 barrels, resulting in a net decrea,se of 
137,068^ barrels in 1885, as against 1884 The districts which 
exhibit the largest decrease are Eyemouth, Montrose, Peterhead, 
Fraserburgh, and Banff. Those which mainly contributed to the 
increase are Stonehaven, Findhorn, Helmsdale, Lybster, Orkney, 
and Shetland. The greatest increase, however, is due to Shetland, 
in which were cured 70,121 barrels more than in the preceding 
year, notwithstanding that the fishing of that year was the greatest 
ever recorded there. Attention has been called, in previous Keports, 
to the rapid and extraordinary development of the herring fishery 
in Shetland since 1874. In that year the total quantity of 
herrings cured at all the stations in Shetland amounted to only 
1100 barrels, while in the year now reported on 370,238 barrels 
were cured. The improvement in the yield of the Moray Firth 
districts was owing to shoals of herrings having come to the 
in-shore grounds. 

The official returns of herrings cured on the whole of the East 
Coast of Scotland for the fifty years preceding last year, on the 
average of each period of ten years, show a large and continuous 
increase. They are as follow : — 



Yearly average 
of Barrels 
cured ini 
periods of 
ten years. 



Periods of Ten Yeais. 

1836 to 1844 inclusive, 
1846 „ 1864 „ 
1855 „ 1864 „ 
18,65 „ 1874 
1875 „ 1884 



Yearly average of 
Barrels cuied. 
428,343 
496,879 
616,368 
602,375 
902,666 



Decrease per 
cent in 1885 
from 1884. 



Barrels cured in 1885, 1,318,982^. 

The number of barrels cured in 1885, when compared with that 
of 1884, shows a decrease of 10*39 per cent ; when compared with 
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the average of the preceding 10 years, it shows an increase of ij^easoin 
4612 per cent. ; of 25 years, 87-06 per cent ; and of 50 years, ifdfai|'i5'26. 
123-96 per cent an^ yean. 

WEST COAST HERRING FISHERY. 

The nine fishery districts on the West Coast of Scotland are : — Nme 
Stomoway, Loch Broom, Loch Carron and Skye, Fort- William, Districte" 
Campbeltown, Inveraray, Rothesay, Greenock, and Ballantrae. 

Stobnoway District. 

The Islands of Lewis, Harris, North Uist, Benbecula, South Uistj Barra, and Boundary of 
the smaller Islands within this range; also St Eilda. Diatrict. 

Ditbrid Fishery Office — Stomoway, 

Stornoway district had a snccessfal herring fishing in 1885, the Fiaiung 
gross catch having been among the highest it had ever reached. A *^*^*'®^^^- 
fleet of 1081 boats was employed in the industry, being 86 fewer Boats 
than in the preceding year. About 200 of these were native boats. ^'"P^oy®*^- 
The remainder came from numerous other places. The average 
. fishing of the whole district, was 87 crans for each boat Of the 
two sections into which the district is divided, Stornoway section 
had 591 boats, and Barra 490, and their estimated average catches Average 
were 64 and 100 crans per boat respectively. The fishing was^^^^"^ 
b^un by a few boats early in May. and became general about the Sectio^ 
20th of that month. It was closed at the end of June, with the Duration of 
exception that a few native boats continued fishing, and with good ^"Jaiiing- 
success, until the middle of September. The total quantity of 
herrings cured at the twelve stations in the district was 114,781f Barrels cured. 
barrels, as against 116,010^ in 1884. In Stomoway section, as is 
usually the case, the best fishing grounds at the commencement of the 
season lay from 10 to 40 miles north-east of the Butt of Lewis, and Grounds fished 
midway between the Butt and Cape Wrath. By far the heaviest takes, ^,^^°^*^ 
and the lai^est portion of the season's catch, were brought from the 
vicinity of the small Island of North Bona, lying about 40 miles north- 
east of the Butt ; but the herrings caught on this distant fishing 
ground were generally of inferior quality, as compared with those 
got nearer land or in the Minch. From the end of June to the 
middle of September, herrings appeared in large quantities, and of 
good quality, from 4 to 10 miles off Stomoway. [n Barra section. Grounds fished 
the principal fishing grounds lay on the west, or Atlantic side of ^^^* 
the Island, 20 to 30 miles at sea. The best day's fishing was got 
on the 20th June, when 390 boats averaged 18 crans each. Towards 
the end of the season, good fishing was obtained in the Little Minch, 
4 to 5 miles off-shore. The curers asked that the fishing should not 
begin before 20th May, and this having been generally agreed to by 
the fishermen, the quality of the herrings taken was better in 
1885 than in the preceding season. 58,513J barrels were exported Barrels 
direct to the Continent, of which 43,899 went to St Petersburg, ^^f^ 
(^ured early herrings from the district of Stornoway sometimes Continent. 
bring large prices on the Continent, where they are greatly prized. 
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The first shipment sent there last year was from Barra. It con- 
sisted of 2000 barrels, which realised from £5 to £7 a barrel. A 
large and increasing trade is carried on in this district in kippering 
herrings. Last season nearly one fourth of the entire catch, or 
18,080 crans, was kippered. 5792 crans were sent fresh or lightly 
salted to the home markets. The weather in 1886 was fully more 
favourable in the district for fiishing than in the average of recent 
yean. Unfortunately no fewer than 18 fishermea w&te drowned 
near the Butt of Lewis on the 4th of March, while engaged in the 
cod and ling fishing. 

Loch Broom District. 

From Cape Wrath to Diobaig, both exclusive ; Including the lochs and islands 
wShin this range of coast 

DMriet Fiihmy Ofiu^UUapool 
The herring fishery in Loch Broom distriot is entirely prosecuted 
in the loch^ and inland waters by native boats. Its produce, year 
by year, is extremely fluctuating. For some years previous to 1884 
the fishing was very poor. In that year it greatly improved ; but 
last year it again fell off, and only produced about one-half of what 
it did in 1864. The fishing last season was begun in August, and 
prosecuted with more or less energy till December. At first only 
a few boats took part in it; but as other native boats returned from* 
the East Coast, where they had gone to fish, the number gradually 
increased until it reached 230. The number of barrels cured in 
the year amounted to 8948, as against 16,700 in 1884. The quality 
of the herrings was poor, and the prices for which they sold ranged 
from 15s. to 2l8. per cran. Eight steamers were in the district, 
and these purchased a large portion of the catch in a fresh state 
for the home markets. Ten curing vessels were fitted out during 
the year, for the deep-sea fishing, and they cured on board 5123 
barrels, or nearly two-thirds of the total (juantity cured in the 
district 

Loch Oarroit and Sktz District. 

Boundary of From Diobaig, incliiflive, to liOch Nevis, exclusive ; iaqluding th« lochs and 
District smaller islands within this range of coast ; also tiie ii^ands of Skye, 

Scalpa, Baasay, Bona, and Oroolin. 

Distriet Fiihery Office— Broadfcrd. 

Zx)ch Carron and Skye district had a winter and 4 summer 
herring fishiog in 1885, both of which were fairly successful The 
former was carried on in the months of January and February, and 
also in November and December. Its gross catch amounted to 
4140 crans, as against only 420 crans in 1884, The eummer fil- 
ing was prosecuted in July, August, and September. At one time 
264 boats were employed in the district, but 136 was the average 
number The herrings were principally caught in the sounds of 
Scalpa and Raasay ; but very good &3hing was got in Lo9h Snizort 
and Loch Dunvegan, and takes were also landed in Loch Ainort 
and Loch Carron. The fishing in Loch Hourn, which was 30 
Barrels oBfod. abundant three or four year^ ago, was almost a failure last season. 
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The total numb^ of barrels cured was 15,950, or 1588 barrels less 
than in 1884. The herrings were generally of excellent quality, and Wcw p«r 
the prices they brought ranged from 6s. to 37s. per cran. There ^^''*"- 
were 32 curing vessels fitted out in the district for the herring carina 
fishery, and their gross catch yielded 8204 barrels, all of which were Vcssete. 
cured on board. Four steamers were engaged in buying fresh herrings stearow* 
in the district and conveying them to Strome Ferry, Oban, and «°^P^<^y«^ 
Glasgow, and their purchases during the season amounted to 5280 
€ran& 

Fort- William District. 

From Loch Nevis to Oban, both inclusive ; including the lochs within this Boondary of 
range of coast ; also the islands of Canna, Rum. Eiff, Muck, Coll,. Tyiee, District 
lona, Mnll, lieanoie, Kerrera, and the smaller iBianos. 

Disbriet Fishery Office— Ohofa, 

In Fort- William district the herring fishing of 1886 was carried Grotrnds 
on in the sea-lochs, sounds, and bays. About 197 boats were at one *'i^«^ 
time employed. The usual number, however, did not exceed 70. ^^yed. 
The fishing began in Jnly, but it was very light till the middle of 
October. Of all the lochs. Loch Linnhe and Loch Eil were the saiBe-n^ 
most productive, and the boats which used seine or circle-nets got li^ermen 
the best fishing. The total number of barrels cured was 2412, as Si. "*^'°^' 
againit 7906^ in 1884 ; but the great bulk of the catch was sent Barrels cured, 
away by steamers to be consumed fresh. Prices of fresh herrings ^^^ ^^^ 
ranged during the season from 4s. to 20s. per cran. Seventeen 
curing vessels were fitted out in the district for the herring fishery. 
During the month 'of October a disturbance arose in Loch Eil, Distorbanoe 
which threatened to become serious, between the native fishermen ^!^*?^Jf^ 
and some Loch Fyne fishermen who were using seine-nets. The J^ SBhermen 
seine-net fishermen were landing heavy takes of herrings, one of 
which yielded 199 crans, while the native fishermen were getting 
scarcely any with their drift-nets; and the latter compelled the 
former to stop fishing. The Board deemed it desirable in the 
circumstances to send H.M. cutter 'Daisy' to the loch to restore h.m. Cutter 
order. In this she was quite successful. The seine-net fishermen '^^T;!^'** 
resumed their work and they were not again molested. JSdS • 

Campbeltown District. 

From Tayinloan, inclusive, round the Mull of Cantyre to Skipness Point, Boundary of 
inclusive; includingtheialandsofColonsay, Jura, Islay^Gigha, and Sanda. District 

Dit/brid Fitimy Office-'^GampbdUnm. 

In the district of Campbeltown the herring fishing last year was iMft-net and 
prosecuted by a fleet of 402 boats, of which 180 used drift-nets, i?8^^en 
and 222 circle or seine-nets. A few boats occasionally fished in employed. 
April and May, but the fleet generally did not begin work till 
June. The industry was continued till October, when the herrings 
seemed to have left the grounds. The season was one of the most Seftsonmost 
successful which the district ever had. The gross quantity of "*'*^*^'^' 
herrings cured was 45,342 barrels, being an increase of 4421 Bairds cored, 
barrels on the number cured in the abundant season of 1884 ^i^^^^ 
The grounds principally fished lay in the vicinity of Carradale and Ghraunda. ; 

d 
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(tlQDg KilbniuiaQ. Sound; ^^d the beat teik^s wqi« got in titb 

weeks ending 19th September and 10th Oelober, which yielded 

• 479Q and 47W crane respectively. Upon the 12th September a 

crew of eight men with two boats^ uaing circle or seine^nets, lajpided 

J*^^^^ 240 crans,. which realised JWSO. During the season, several other 

Boats. crews of eight men> also with two boaU^ ftnd seine-nets, orealised 

from £1000 to £2000 for the herrings which they captured 
Although prices were much lower than in former years, the toU4 
value of the season's catch was estimated to be worth £67,000. 
As many as 21 buying steamers were employed in conveying the 
herrings from the boats at the fishing grounds to Glasgow, for dis- 

to^^o^^^ tiibution orer the country. The quality of the firf^ taken dvwjipg 

by steers, the yesT was superior. 
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toCMaMwattd 

Englattd. 



Invsrabat Distsiot. 

FDom Obftu to T^yiuloan, lotii exduaive ; including tk^ Ipchis mid, idfiicis 
within thifi range of coasi, and &oni Skipneas Point and Ardlamont ^oi;i]^ 
l)oth exclusive, for "both sides of Loch Fyne, to the head of the Loch. 

Vielrift Fishery- Ojgk$-^rdriahcu^» 

Ih liv^ncray district a fleet of 264 boats was employed fix the 
herring fishing of 1885. About two-thirds of these boat^ ^sed 
suiiiti or cii tit-nets, and the remainder drift-nets. The indnstr^ 
yielded 26,379 barrels of cured herrings, or 6731 mOT0 thai 
in 1884, but last year's produce was under the average of th6 
preceding twenty ye^s. A few boats began fishinc in may, and 
about 2050 crans were landed by 1st June, at which time the 
regular season commenced. A number of very heavy takes was got 
by the seine-nets. During the week ending 27tb Junp, twio boatfe 
using these nets and fishing together, landed a take bf no fewer 
than 338 crans, for which they received £413 • and on lOtb dct'ober 
other two boats got 315 crans, which were sold for £332. "Most of 
the seine-net boats were successful, but some of them caught very 
few fish. The drift-net fishing, on the other hietnd, was a complete 
failure. The grounds fished extended from Minard in Upper Loch 
Fyne to Kilbrannan Sound. Large shoals of herrings were found 
in Loch Fyne, but they left the loch much sooner than usuat iFhe 
quality of the takes landed was very superior, and fully maintained 
the high character of .that lodi for the excellence of its herrings. 
Prices were much lower than in previous years, the average beinc 
about 25s. per cran. In 1884 the average was 38s. per crau ana 
in 1883, 45s. From 10 to 16 swift steamers were engaged in 
purchasing the heninge on the fishing groundB as soon as they 
were caught, which they carried to Glasgow, from whem^e a laijfge 
proportion was sent by rail to the Englisn markets. 



EOTHESAY District. 



l/v 



gro^ Q^ i^m Ar^jmont Point, iaclusive, to Rofteaoath Poijit^ ejcctaai^ ; ii^di^g 
^^^*^ urn locJos withhi this Minge of coast; also Bute an,d Arran. 



.1 .i.i 



PtahingLigiit: The he;r]ring fishing still, contiiiues light in Rothesay , (^tri(^ 
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aOttiaittgh. &e 'groM.c^toh laafe ye^r waf abMJb aQ(K>>tMm mum ibm 
iat 18^ ' FttJitt. 20 .to 185 boats weae employed: :duHi^.l88§r and Boats engiigAd. 
^;qiiaotit()r of hdJ!ring» cMxeii was 8673 bartttte- . Tber.riesi of ; th^ Barrels cured. 
ttteh M^'diapos^ o* fre«h. Prices mpged frQm/8?trjt<) 45aip^. . 
crani Xhe fiflhiiig oommeaced ia JiuQ-r« fortoight .^rli^r 4haa. Accost of 
nBUfli— ftud ooixl&Dtted till December. A* errts^flboato of diuAU ^^, 
^mngs w«r6 tMn^ ^pon the ButeiCoaBt^bilt di^&iiig; tbf»:»eet 
<tf tbe^daasOu* t£a gsb lajoded! wece of a lai^er bize^r vHeavy* 
tttes ^loeieocoamoxttdlj got with seino-m^ TbetwoiticBt s)looefl»«> 
fid'fleifte^Befe boatu, ln^ng togei^her orowe of eight loeit^ i^Ill tbdi^ 
atasoa'tt' ^ofecb fox £S20, and the mosi^ sucoes^ idfUb-ne* b6at^ 
haViQg four meo^ got £166 for it» fishing; Heftbiga ^^re ;captimdi 
dsmng tkft deaaoa ia Loch Long, iDoh Sto^vto, The Kylae of £tte> FisUout 
tbe AiKOL Coftst, between' BUt».aud thB. Oumbtees^Md on th«^"*'^^ 
Ayidbire oo»tt. Fburteeti atecantard w&ve ooe^iDBaUj/ eloiiloyed^ 
aiMng tiie ieefa^bojIiDg t(h& heiirings for Jbhe.homersMirkets^ -^ abcCnriftr' 
cnriiig.v^ssefe^edB fifeted out in t^d distddt ftur ihe heipng) fiediesj^' Ves^^. 

Greenock District. 

Fiom Glasgow, westwards, on the north side of the River Clyde, to Roseneath Boundary of 
the Eiver and Firth of Clyde to Ayr, exclusive, including the Combraes. 

■' Iti the GrtefeidcJk'^igtify the bertitig fishliig of- 1885 ^rf ^WeJ|^^^^ 
sticcessftil than It had bee* for soitle yeart. Hie ttudbeif df bairtrdfii Bai^ctffed. 
cArecf wm 8813, a® agaafit 4129| In 1884. The fisMhfe" Began in' 
Mar, tod was cotifeitiued tm the cfloee of the Vear,'but bottiJ)6:atf^eijr' 
fw herflilgfl a^peat^ ih tht^ district till Novfeniber, ^aM 6tly a^ 
limfted trtiinber (rf bofetfir w^'engagbd before llbat time. JtiHi^^aibet Number of 
latlge sbii'ab of excfelletitbeirings came to 1*6 Aytshii'ef ddast, 4ttitfe;^J^^ 
dosetotAfe shorei* The ntitoberof'boati then ettiploy<i*wafe'23ld,' of Fishing. 
soWe ibf'WMeh M^ fl^inti of tmrde-tieti, antl fifehihg operatlolife t^erfe * 
carried on with much energy for several weefe: ' The' Bfertc'higtf' 
g^^Mj,yifix^,^tSPpi quality,, wdtbey, always oominaxj^^ ^igh QuaUtyand 
p^Tfocs^IOT^cppau^iptiou in a frei^b state,, ayer^ging a^out,;^Q9.,pet.gJJ^g^ 
qm; !pie pnncipal fi^J^M^st^fiif)np Were ^xffi.Mp^^ 
Saltcoats, and Ardrbssan. Fam; curing ye^sela >rere ntp^ ,«4KIW'®**'^^'^' 
the herring fishery during the year. 

I. V-' ^ "i - Y ,■■■■ .i . ^ -> '. 

• Ballantrab District.. 

Eltmy Ayr to Sark Biver, Solway Firth, Iki^ iafClM^. BoundaB^ <4 

•' • f. District. 

t- r District Fishery Office — Qirvafk ' , , : 

BaUantrai^ 'dtkteiQ^ a^ particularly, ^i^t^ulst^ft for its winter winter and 
herring fishery, it Tias also a summer herring fishery, but the |^???? 
^'^^Jfi^'te^^^/^HwwyM^^We.of^ PariPgMyWfjiffer "^* 

ai^S^t!^^^'^^^^9y^^ m.fiahing; f ^e^^n^umn^ )t)i^r^;WerQ,Boateeng*g6d. 

t^/^^^^ ^^i^8t January, ftnd\<5oi^pu^ 

' *^g eni oi^ Mkrc|i.t W®,® ittodj^s o£ capturu^g. benjiijgs ,aj^ Tiywii iw*i«» 
jused' in this districi, namely :— by drift-^e^; by seinef ox 4^9^^ bSSS?^ 
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nets; and by trammel-iiete. Last winter's catch amounted to 27,671 
crane, of which 4306 crans were kippered, aod 23,365 were sent 
fresh, or lightly salted, to the home markets. The estimated value 
of this fishing was £46,673. The industry was prosecuted on the 
exposed bank of Ballantrae, and it was often interrupted by stormy 
weather. The most successful fishing was made in the week 
ending 14tii March, when the fleet got regularly to sea. 12,033 
crans were then landed, which formed nearly one half of the 
season's catch. On each day of that week, upwards of 100 waggon 
loads of herrings were sent away from Girvan by special trains ; 
and 3000 telegrams, in connection with the fishing, passed through 
the Girvan post office during the week In the summer fishing the 
70 boats engaged used drih-nets, and their total catch amounted 
to 3311 crans. This catch was worth £4756, making the value of 
the whole year's fishing to be £51,428. The fish taken throughout 
the season were of fairly good quality, but the prices were very 
low as compared with those of recent years. In some previous 
seasons, the same quantity of herrings as were caught last year 
would have realised £82,000. 



SUMMARY OF WEST COAST HERRING FISHING 

The returns of the herring fishing on the West Coast of Scotland 
Q'^>^^»8e ahow a gross increase in the quantity of barrels cured in 1886 of 
cored. 12,943^ ou the gross number in the preceding year, 253,969f 

barrels having been cured in 1885, as against 241,026| in 1884. 
Increase in Of the nine districts, four show a collective increase of 29,487^ 
i^d^'i^^ barrels, and five a collective decrease of 16,544i barrels. The 
five. principal increase was in the districts of Ballantrae and Inveraray, 

and the principal decrease in Loch Broom and Fort- William. 

During the year herrings were found in greater or less abundance 
Herrings found at every station on the West Coasts but with few exceptions the 
statio? shoals were not lai^e. 

The official returns of all the herrings cured on the West Coast 
of Scotland for the fifty years preceding last year, on the average of 
each period of ten years, exhibit a continuous large increase. The 
following table shows the particulars : — 



Yearly aver- 
age of 

Barrels cnred 
in poriodB of 
ten years. 



Periods of Ten Yean. 


Yearly average of 




Barrels cored. 


1835 to 1844 inclusive, 


70,067 


1846 „ 1854 „ 


79,300 


1865 „ 1864 „ 


110.666 


1866 „ 1874 „ 


17i;i96 


1876 „ 1884 „ 


194,136 


Barrels cored in 1886, 


263,969} 



Increase per The number of barrels cured in the year 1885, when compared 
1886 on IS, ^^^ ^^^^ ^' 1884, shows an increase of 5*36 per cent; when com- 
and on ' pared with the average of the preceding ten years, it shows an 
fJJ^^^^^^ increase of 30*64 per cent; of 25 years, 48*54 per cent; and of 
andiiiRgryMn. 60 years, 102*16 per cent 



Digitized by 



Google 



Fishery Board for ScaUtmcL 



xlvii 



SUMMARY OF HERRING FISHING ON BOTH COASTS. 



The following tabular statement gives the particulars of the sumiQary of 
increase or decrease in the herring fishing of 1885 in each of the S^^l^??^ 
twenty-six districts, as compared with that of 1884 : — ^^°**^ 



The Twenty-Six Rhhery Districts. 


Year 1884, 
Barrels 
cored. 


year 1886. 
Barrels 
cnred. 


Increase 
in 1886. 


Decraase 
in 1885. 


Eyemoiith, .... 


88,861 


88,387 




64,964 


Leith, . 










5,4874 


6,2634 


... 


284 


Anstnither, 










11,060 


9,022 


... 


2,028 


Montrose, 










89,176 


24,776 


... 


14,3^9 


Stoneliayeii, 










18.996J 


24,126 


6,mj 


... 


Aberdeen, 
Peterhead, 










89,718 


)31,816 




7,898 










297,976 


224,087 




73,889 


FnserbiiiKh, . 










348,868 


276.819 


... 


72,049 


Banff, . , 










40,787 


26,280 


... 


14,657 


Buckie, . 










21,419 


26,176 


8,766 


... 


Flndhom, 










8,096 


7,687 


4,691 


... 


Cwimarty^ 










1,089 


4,676 


8,687 


... 


Helmsdale, 










9,166 


16,089 


6,878 


... 


Lybster, . 
Wick. . , 










5,847 


19,099 


18,762 


... 










127,140 


117,764 


... 


9,886 


Orkney Isles, 










48,824 


63,800 


4,476 




Shetland Isles, 










800,117 


870,288 


70,121 


... 


Stomoway, 










116,0104 


114.781f 


... 


1,228J 


Loch Broom, 










16.700 


8,948 


... 


7,762 


Loch Carron an 


dSkj 


re, 






17,688 


16,950 


... 


1,688 


TTort-Wflliam. 










7,906i 


2,412 


... 


6,4944 


Campbeltown, 










40,921 


46,842 


4,421 




Inyeraray, 










19,648 


26,379 


6,781 




Bothesay, 
Gieenook, 










4,164 


8,678 


... 


481 










4,129J 


8.818 


4,6884 


... 




14,019 


27,671 


18,652 


... 


Totals, 


l,697,077i 


1,672,9524 


141,8234 


266,9484 



The Twenty- 
six Fishery 
Districts. 



Increase and 
Decrease of 
Barrels cored 
in 1886, as 
compared 
with 1884, in 
each District 



Totals of 
Increase and 
l>0orease. 

These statistics show that the gross quantity oi herrings Net decrease in 
cured in 1885, on both the East and West Coasts, was lees than ^||^ on both 
in 1884, by 124.125 barrels, but the official returns for the 50 coasts^d 
years preceding laat year, on the average of each period of ten ^^J^ 
years, show a continuous large increase. The following statement o^^^ 
giyea the particalars of this increase : — y««n- 

Yearly Aret- 
age increaHe 
in periods of 
ten years. - 



Periods of Ten Years. 


Average Kumber 

of Barrels Cored 

Yearly in each 

Period. 


Increase in 

Average Number 

of Barrels Cored 

Yearly in each 

Period. 


Increase per cent 

in Average 
Nomber of Bairels 

QinMiYeariyin 
each Period. 


1885 to 1844 indnaire, 
1846 „ 1864 „ 
1866 „ 1864 „ 
1866 ,,1874 „ 
1876 „ 1884 „ 


497,848 
676,181 
626,088 
778,676 
1,097,067 


7f,283 

60,902 

147,642 

823,492 


16-52 

8-86 

28-66 

41-81 


Barrehi cnred in 1886, . 1,672,9624 
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Ha^ Jfdmrth AmuMl Ssporfqf ihe 

Increase per The increasing productiveness of the herring fishery of Scotland 

1885 of^ywr iB.HaiJcl*li»'l)yl tkesCL MfttTjll/ttt i}M Df fVWiJ wnBtt^H^ A^AWtw. 

age of^procedl The gross number of barrels cured in 1885, when compared with 

^« ^»u .. tiifcatengelot.tiiefjpifieedittg ten ye4t9>«fhows. m inQ?e«3B.af 4>*7 

alf^^' ^^pek3(^nt:;.'Whflt doUplared. With the arerage .ol.th0. jffe(i^(^ 26' 

yeore. years, it show* loi mcreaaa. df 78'66 pe^ oes^ ; and of the pmaoQcUngj 

50 yeara, 12&*32 per cent* The extraordinary de ve lo p ment. of the 

,. ., fishery becomes evei^ more striking/ on the fact being borne in 

, mind^ wpibh ha^ been stated in previous Seports^ thatr in. theiy^or 

• 1809, whep the first rctums were compiled by the former Fishery 

Great Develop- ioard, the whoIe number of barrels cured wee only 90,186 J; while 

Fiahi^flwce ^® nunber cured lest year, as shown abpve, .was.l,572,952i. 

18(», ,..'..••'■.. I ■ ' _ ' • ■ ^ ' • ^ ■ ' ' 

HiRRIiHGS C0BED ON BOABD OF VESSELS. iiJD ' 
^ i ON SHORE 

, ■ . I ! . • ■ • 

VesseiB; and Tftble L Appendix A^ 8ho\^s the nujmber of vessels fitted' out ini 

fn^BSS."^"^ licotland Iksk year for the heiriiig fishery ; the districts from, whijjh 

tpey were! fitted' out; their tonnage and thei number of men; the, 

duantity of netting,, salt and empty barrels shipped ; and the totlJ \ 

number o^ barrels of white h^rringd cUred on board ; distin^ls^ug • 

tihOfle mired gutted from these cured utigutted. ■ < .^ ' 

! ! , •• ^ < .■, -I » ' 

Herrings cnred ' 7M)Iei:. Appen4ix A, sbjoWs the -number of barrels of wlifte^ 

on Sboie. l^errlnj^s ci ired or sa|ted h Sc^tlafld Isb\, year by fij^hTCurers on, sjioie, .. 

dnid t)ie (istricts ih wiuch ithey wete ! cured ;' ^istipguislung tlie| 

Ijierrings ciir^d gutted from tlkose cured ungutted. .' • ; i 

! y^' ]...'••. ^ • ■ 1 • • ' ' '" '■ '-'^ ' 

Total of I Table itt^Ab^ndix A, shcjws the total numberx)f barrels of >htle ; 

in^ySMkand isrrings dufea or telted in Scotland last year, both on "board of ) 
on Shore, tesscls and on shore, distinguishing the herrings cured gutted from : 
;ifhbse ctxred un^tted. To this taM^ is added a stiplpliBmentary. 
Herring»«iif«A]bote, showing the number of barrels cured or salted last year on' 
QfiW«stC9a»)i'ld^itvtregt iioBMt^4t fleothmd, as stated eceonfingitetttie distiKbts 
;, .'.'.wh^fe^berrii^wer^'Ca^ght • ' ; :«•' • - L r '',ij-; 

NnmiMrof ^''' After examination by tlie lioatd's officers, '68^,8'25'batriefe' of thle^ 

^^l^ ( herrings cured during 1885 were found entitled to the brand,-being 

largevibsn fat. ^5,900 more than the number brtadedin 18$4. This is the largest 

TOrr*!^ iumber of barrels ever branded in afl^ ' one y^ar-t'-e rfftofc . wUch 

ififords most pleasing proof of the growing eiitimation in which the! 

standard of cure required by the Board is peld. Such increasecj 

4emand for branded herrings is all the more gratifying, seeing 

ihat the gross number of barrels curea during 1§8S' ^^ 124J;25 

less than in 1864. Had it not been tJiat dhiring.lasb eeaa'on. thq 

Herrings often' phing boats, owing to their beii^ frequentfly detained at-seahj 

cSndftionfor ^^.Ims and fogs, were often prevented from janding their hettitig 

Curing. in a sufficiently fresh state to be properly cured, the number ' 

barrels branded would undoubtedly have been even greater tl 
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If Wdi aMbhgfc the h^ttftigs geAeraHy *ete o( stipferfpt ^qmiilKfr 
-tef tb^e 1«iken ii!r 1884, great cRfificufty was som^timea ex^tienced 
% the! catew, wheti fche catches were heavy, id gettihg bheln phr- niepecWoii' , ! 
perly assorted, which made the work of inspection for' the^blranfl'^'g^^^^ 
more than usually onerous and difficult on the part of the officers, difficoit. 
During the hei^t ^ tlie'Season, ihA te^uests m having herrings 
]^Q4id W!era4;)pcaai9naUj( ^^7 ui^geo^t, particularly at the five prin- DemMcUior 
ijipal stotiwis of Shetland, Wi^ J'raserbutgK P^erfeead,. wd^SSft 6^7 
i^^eoq, and th^ Board are 9ati^^d that tbeir officers geo^raUj^i^pai ^ 
4ia eyerylifiing in their power to examine thfif. hwdnga with ap ^J^^^^^^ 
littlip^ wm ,(^ ^sible;; and fuctb^i: that tb^ perfonnAd tbeir carried o^?he 
,ymou8 dutiias ;n icomi^ttoi^ with this irapoitaaV^ork in a way ^o'*^ 
W^qJii.lP^ritajComij^e^^ • : / 

* tfthlid IV. Appendix A, shows the tofel nutnbet of Tbirrels of Whlth Particulars of 
herrings Which were branded in Scotland last y ear ; and of the brind- frndS 
ings in ^lih district To this table there is added a note bhowing th^ ^ ' ; / 
«<&1 utiniber of barrels tbetein given, which Were branded 'Full,* * . . 
^Ibli^/ iw^* Spent'; and the total amount Of fees collected. 

• if., I J,' ,-.i:. ■ ,- < . • ' ■ t •• , f. '.,•'.■'■' ^ ' 
]] FRiXJDULBNT BBilKDIKia OF HRBftDTOS. 



iviTh^ilfigal.ptoooediKigB hiBtibuted in fitettin^ on 4h4 complaint Proeecution 
bC th» Board; against: Mr Alfred Berg6r^ merchant there, whidh wisre ^^i^^^^ 
sanbted iBitbeir iast Hwo iieport% ibr barviag' fraudhlBhtly nmda accused party 
pdiourable iiiiitation o£^ tim official c^oii^ brand in braiiding' half ^!^^ ; ^ 
faa(rr6it; of oumd heniings under Ae legal sifle> hky& now been **^*^*^' * 
bfodj^t tb^'a 61tee, and have' resuHed id the connf^liooofMl*. 
Bcttget, iwko ma. sentenced to votiimBonmeiii At the trialj Mr 
BiirgeE tegediik.idetence that he bad n^riutenbk^n of doing wrong statement of 
or ^injiiiKig Anyr one>^ and also that th*' Fishery Board had ho ^^1^^^, 
jpuUiattalias; and that tb^ir brand was not a public ona Tb^oftheOooft 
Sreskknit of '4^ co«rt; in suinmii^ up the evidenod, recognised 
tlttvipttblio <tl]arflicfer of the Fishery Boards as proved b}^ docu^ ' 
ioeiM vwhith! the . B)oani< ^had cfiiuded to be laid befbre him, aiod 
tddj tin akuiused' ^ty theA it wis impossible i)6 believe that 
h^/diA flat know he w^ doii^ wrong in fovging a bmnd which 
ha 'Utdlinb fight to use^ and that in doing so he bad his own 
iBtiirtAta in Tiefi^. At !the isam^ tinie tihe court seemed to accept 
ttie]]^ ^lat the ac6 wei0 motj done.wilfli intent to d^ceivei^ fn$i^ 
much as the herrings were genuine. Taking this v^^w of tbe 
case, the President concurred in the demand for imprisonment. 
The object of the Board in bo^^g reused tUs prosecution has object of 
t^ jJfeeD.,^jfl|)J[isbedi and as the .proceediugp wcsa ff^^bBcly^g^^"^. 
Japi(Q|]^L- th^j bft^e^ no, doubt that.tbe coavicti,op obtained- wifl 
pre^^^.. me, repetition pf such a fraudaleut pyoce^ing, which> 
1^1^,^ I^, lieec^. atopppd, wa^ ca^ujlaJbed jDOt oj^y to diminish 
^,,f^^^pte]^ and. ^ortCf of . the official crown brandL but alsq 
ipmi^ to a^ct the Yah;ie of the herring fishery of Scotland^ 
^ftitoard have again to express their obligations to the Secretary Board's obUga- 
Qi.^State for, Foreign Aflfairs for the assistance which he kindly aave pSSSign 
Uiem in tne matter, ^thout which the case could not have been Secr^uiy 
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prosecuted* except under very imfavourable circnmstaaces. It may 

be added that, oeeides being imprisone^l, Mr Berger has in oon- 

Con8e(iaexioet sequence of these proceedings lost his business and been made 

to Defender. ^ bankrupt 

Illegal Sized Herbing BABBELa 

Seizure of Notwithstanding the prosecutions instituted by the Board's 

HSlrfiiSeis of officerSf M narrated in former Reports, for illegal sized barrels 
cored Berrings having been used for the packing of cured herrings, and the wam- 
at Barra. j^ given to coopers and fishcurers on the subject, the Board have 
to report the seizure last year of 60 half barrels of cured herrings 
belonging to Messrs James Lowden & Co., Fraserburgh, which 
were under the legal size. This is the same firm against whom the 
Board took proceedings during the preceding year, for using whole 
barrels which were less than the statutory size. The seizure last 
year was made at Castle Bay in the Island of Barra, by the Board's 
Condenmatioii officer there, and after trial before the Sheriff at liochmaddy, at 
toOTwr^***^^ which no defence was made on the part of Messrs Lowdeo, the 
barrels and herrings contained therein were condemned and forfeited. 
The Board were also under the necessity of ordering the detention 
lUMaiBarroto of a number of barrels of herrings, belonging to a fishcurer at Port- 
detained'^ 8^7' which were found at Peterhead under the legal size. It 
Peterhead. appeared, however, upon investigating this case, that the illegality 
faiad arisen from inadvertence on the part of the curer and not from 
any intention to defraud ; and as he expressed regret for what bad 
occurred, the Board resolved, under their statutory pnowers, to release 
Keieasod on the barrels on condition that a small fine was paid by the party, 
dil£ ^g ^^ ^^^ ^^ enlarged them to the standard size, or, if t^is oould not 
compiiedimh. be doue, repacked the herrings into proper sized barrels. These 
conditions having been complied with, the matter was settled 
accordingly. With the view of preventing a recurrence of similar 
^'^fioad'^"' illegal proceedings, the Board issued instructions to their officers to 
Offioera. " make known to the curers in their respective districts the result ot 
the prosecution above mentioned, and to urge upon them the 
Legal size of necessity of Seeing that all herring barrels and half-barrels made 
H^b^amis, ^y ^^^^ workmen were of the fall size, namely : that every barrel 
shall be capable of containing twenty-six gallons and two-third 
parts of a ^Uon imperial measure, being equal to thirty-two gallons 
English wme measure, and that the capacity of every half^barrel 
shall be one half of a whole barrel. The Board desire to add that 
they hope to be spared the painful duty of instituting like pro* 
oeedings again. 

HOOPINO OF HbRRING BARRELa 

Trade petitkm The Board, during the course of last year, received petitions froni 
H^^J^^* the Herring Trade at some of the principal fishing stations in Scot- 
Barrels may land, regarding the hooping of herring barrels. Under the regula- 
^i^Sher ^^^^^ *^^^ ^^ force, it was not lawful to hoop barrels, for the packing, 
Wooden or shipping, or exporting of cured white herrings, with any but wooden 
Iron Hoops, hoops, and the prayer of the petitioners was that an additional 
regulation be passed, making it optional to hoop such barrels either 

Reasons ai^ with woodcu or irou hoops. The reasons urged by the petitioners 
for change. 
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for this addit;ional Tegalation being made were, that an ualimited 
supply of iron hoops could at all times be obtained, whereas the 
snpply of wooden hoops was sometimes quite inadequate for the 
extended development of the herring trade ; and also that barrels 
hooped with iron could be made much stronger and more easily 
tightened than those in use at that time, wlule their cost would 
probably be less. The Board had no power to comply with the 
prayer of the petitioners ; but after giving full consideration to the 
views expressed by them, and having received reports from their 
district officers on the subject, in which a general expression of 
opinion was given that the desired change would be for the benefit 
of the trade, they resolved to apply to the Secretary of State, to get 
inserted in the Sea Fisheries (Scotland) Amendment Bill, 1885, 
which was shortly after introduced into Parliament and passed, a 
clause giving them such statutory power as would enable them to 
do what was wished. They have now the pleasure of reporting that 
their request was complied with. The clause in the Act is of the 
following tenor: — ' Notwithstanding anything contained in section 

* forty of the Act passed in the session of the 48th year of His 
' Majesty King George the Third, chap. 110, it shall be lawful to 
' pack, ship, or export cured white herrings in barrels made in such 

* manner and of such materials, and with such hoops as may be 

* approved by the Fishery Board, who are hereby empowered to 
' make regulations on the subject, and from time to time to alter the 
^ same.' The Board thereafter made additional regulations which 
are now in force, under which every barrel or half-barrel for cured 
herrings may be hooped entirely with wooden hoops, entirely with 
iron hoops, or partly with wooden and partly with iron, hoops. 



Board get 
Statutory 
Power to do 
what is 
wished. 



Additional 
Begolations 
made by 
Board now in 
force. 



HERRINGS EXPORTED. 

The total quantity of cured herrings exported in 1885 amounted Number of 
to 1,128,589| barrels, which, although a decrease on the previous JJ'^^j 
year of 56,631 barrels, was the second largest exportation of cured 1/^885, second 
herrings which was ever made from Scotland in any one year. ^^ti 

From the following table it will bo seen that Germany and other ever madeT 
places on the Continent got 44,251 barrels, and Ireland 12,588^ 
fewer, respectively, than in the previous year, but that places out of 
Europe got 208^ barrels additional : — 



Barrels of Cured Herrings Exported in 1885. 



Years. 


To Ireland. 


To the 
Continent 


To Places 
oat of 
Europe. 


Total Number 
of Barrels 
Exported. 


1S8I, .... 
ISS5, . . . . 


85,299} 
22,711 


1,148,956J 
1.104,705i 


9644 
1,173 


1,185,220} 
1,128,589} 


Increase in 1885, . 


... 


... 


208} 


•" 


Decc0aieinl886, . 


12,6884 


44,251 




56,681 



Exports t)f 
1885 and 1884 
compared. 
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Particulars of ■ Talife! Y. lAppeoidix A, shows the total: MuQfavrlofibBlrUlB of iihUb 
sorted. hdrrings exported from> ScMxtlanili. iMt! Jrear; ; diitinguiditDg ^ 
6]j){>0Tt to leeland^ to the Oontii]imt>.azid. to pkbes oatoCEi^ 
and diBtmguisfaiDg eIbo heirings ciHred iglitledifiioip' hmii^ 
ungtttted> and herrings buii^-^packed'tfrah heiringar rep^ T6 

Piacesto which this table is appended a isvipplemetittoynote ' sfaoniliig the- {ntis ^ 
Exported. pligces OD the Gontineot to. which thehiartings .were ^Axp6r1»d^ ami 
the total quantities exported; . ; .; ' ' : 



Yearly totals 
of Herrinj 
1809-li 



Table TI Appendix A, gives an abstract ot the tbtal 'qiianVit^ 
of white herrings cured, branded, and ' exported, ^a^fcy^jfeat, in isi 
far as hroughi under (he cognitance of tJu fishery' o^m, ^'oih'l^ 
June 1809 to 31st December 1885 • distingtiifehipg^ th^' ex;p'Orl to . 
treland, to the Continent, and to places but of Edrbpe. ' " 



Russian Duty 
on cored 
Herrings 
increased and 
proposal to 
raise German 
Duty. 

Pros|j«rity bf 
Scottish « 

Herring 
Fiflhefv largely 
dependent on 
Continental 
demand 
for cured 
Herrings. 

Nunfber of, , 

Barrel^ 

P^ported, 



Injurious effect 
of increased 
Duties. , , f 



. Action taken 
by Board. 



•.■.■.,....',-..:/-.'• i.> /;i /i ' 
In the month' ol February lafefc ydar She JBoaad wete /ittfii^iafcfiBd 
that it: had foeto pibposed to incmaise Jbbe impof t dutie^ in Suafia 
addiSrermany on salted herrings ixom tbis.cmQbry^iabdy.oftjiiuiiUBry 
beihg made, it waa. found that ati.tndreased dtty.bad laltaadgr ^n 
imposed fa^ the BusBiaa Goveroxn^nU The prof^c^yr of .the 
Scottieh herring fishery is ¥ery. largely diefiiendenli ioa the deniBiid 
for onred herndgs on. the ^otitija^iit. . The laisti returas irrhichi tiie 
Board had ooU^cted, ivhoa this. laatter. wBfi ;<beingi inqoiriMi jintoi 
showed thit 4>fae gross 6xpp^.0f.ionced/bmring6. irom Scpilahd'^ 
the Continent, amounted in the year 1883 to 863,644J barrels, 
being about two-thirds pf tl|B -vfhpjja.of.t^cjilj^errings which were 
cured in Scotland. Of these barrels there^ were sent to Ru^a\an 
Ports 112,T62f or fully one-eighth of ;the groafl'exptyri^jWhliy in 
addition it was understood 1;hat abcMt 300,000 m6t^. Werb for^Wd^ 
to Russia through Germany.' 750,128f barrels Wdre sent to'Getinkhjf. 
direct, and T53| to other places on t*h^ Continent,' mslkini^th^ gtb^ 
import from Scotland to the C^intihent, as alteady' fet«ed;''^'lje 
863,644j barrels. The former^ import duty oh iitlted terttrigs 'ttf 
Russia was about 4s. 8d. pet biarrel. ' It is' now abWt TB^'brMtief- 
half more. The Board were very strongly ittrpres^edinrittt'tw 
injurious eflfect which such lan increased di\ty w^ ^ikely to have 
upon the prosperity of the fishing industry of Scotland, which it 
inay be again stated gives employment to about 50,000 fishermen! 
and toys, and to about, the stoie nlimbej; of j other persoflL^^/ who are 
<)cc5upie(d in curipg the fish and making herring barrels, &c. ; while 
the number of boats engaged is-aboutl&^500. JFurther,.as Aowing 
the great importance with which thia action Jon the part of Russia 
was viewed by the trade, deputations from the principal fi^fei^ 
Centres in Scotland waited upon the Board, and urged that Her! 
Majesty's Government should be asked to lendeavour Jo get the; 

fdditional duty repealed or at least modified; Thfe Boam brought; 
he whole subject under the notice of the Seoretary of State for the 
pome Department, and at his instance the Secretary rf State fbr 
the Foreign Department, instructed Sir Edward Thornton, Her! 
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1 Ambas- 



Mtiiettf^B ^Alteasfidor M 6t Pet^tsbttg; to w^t^ (ha 'attentioi^ ol- Russian 
(the fiosoiajaiiGtovQriuiMot b> the unma^ed import 4uty t^^lueh bad SSIS"''^' 
Imw i]n{A)aeoL Sir Edwatid .Tboraton 6t«to4 m Kc^ly (baCk although. caU<Mi to 
OQDsiderabU ^jioy was .likely to. ««erue to. the proa^iteri^ of th^^^^%*^ 
Soottitti. harekig fiaherjt in ooosequ^mte of. tb^peiw du^ty, tbi$H.M:An 
ttitUtiti^.bad bo -cpedal tsuoM t^traagemont with. .Btwia ;. aoid that p^^^^^ ^^ 

tiab tftfttne^c •! the moat kvimrecl nation; butf tbatae the new' 
siTiaiigelELentlappeaiBd t(i ooiiflist of an.aaaimilatioii ot, the diiitiea 
aaflaltad ht^mi&gfi yrilth thttt fonndrly imposed on smoked bjerringa 
Qoiyi I and iaaamticb at: tixt latter involy^d move eiKpeofie in ptepara^ 
liefilthto ibe/foraaar^ jand is <^oQaeq^&otly of more value, be bad> 
aft directed b/ tharEoraga Secretary^ pointed out to the Buaaloit 
OoY^mfiMDAi tbe* appatent injustice of making no diatinetion, 
hotntennthem^ and. expreia^ the hope of MM. (}ovemmiant that 
tlie Impena]i(]k>verttmentwoiuld.ooQ6^ 

ditt|f [Mich WB» being levied oa salted berringa To tbis cammuid^ 
caftum nn'ate«erWaB:jreoeived from thd Bosaian Gwemmetxt, ia 
vdiieb ^ !waa atoted that the meaaara waa taben for thd purpose of 
iapreHdidg: tbe^ Seventie;: tbat tbe duty' waa inot more t^ua 15 pev 
ora^L/on the price, of the herrings } and that a revision of the recenfi 
iftMbaso df dixtieafonld npt taJce place, .seeing that it was cotsor. Resu]^ ^bwrnoi. 
qiBi^t npon» supreme orders. Tbe> Board deeply regret that their 
ipapijesetitatioas on this important matket ^uld not have beai^ 
attended witn success., ^With ]9efe(renoe:t». the duty! 'QIl eured Proposal as 
herrings imported into Germany from Scotland, which, as already Jo "^creasing 
stated, amounted in 1883 to 750,128J barrels, tbe Board were ^g^^yf 
informed that a representation had been made to tbe German 
Parliament, t07i|Kp{^as^Jsnpb 'di:ity ^^ 8^tfO|llf, £d- per barrel 
The Board could not believe that so largie an Increase would actually 
be imposed by tbe German Parliament, but it was greatly feared 
iMi at least^' some addition to the duty WouM be made^ They 
the^f^f sbtailtted to the SectieitaTy iA Slate that tbe Foi^eign 
Office c&ouM cdse be iknkiiliii^loated with on tbi^ matter, snggestiitg . 
that tbe ^Ifoltitib Ambasssdoi^ kt Betfin sbould be asked to watok Bntisii Am^ 
<Wr'whae 'filctiob, if any, iriigbt be taken tfcere in the* direction BSSJ^m- 
feared^ likd to do what lay in bis plower to prevent the present mnnicated 
tel3^'being* ittisfed. ' This request ot the Board was complied with, ^*^ 
ind <H;be7* have mdoh satisfeotion in' being able to add, tbaJt 
acoordittg't^'t^ latest advices ffom* Berlin, there dees not 
leppeArto be^ alriy change in oontemjitttfon ki the present rate position of 

ol'dltt^ ^ ^ J •"'■■ ' ^ I -.!'■■.'''■: t, , ' . matters. 

01"": .nr/ij -n w/ / < > -i" '- r ■ • ,, '^r^- ". .,, -• ■ '/ 



,.f 






.LIQle' winter Jitekring Ashing of 1885 was more* prodndtlve ifaxH Fishii^moie 
Aaifci of JanfTformat^ season, it was priosecuted to a grieater or less Pv^^^^^® 



any 
Winter. 



eUnit "at^ nearly bU the alationa upon both the east and west coast, fonner 
Bb&ffdfmmg tba iaat two months of 1885 large shoals of herrings LmeShoais 
WBES' dittovered at pULcea where they bad sever bceu seen before, f^ ^?S^ 
This was especially tbe case as regards tbe coast of Aberdeenahitej ^' ^' 
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Heavy Takes. 

Prices yery 
low, and 
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S.venp 
erring 
Fishing and 
prosecute Line 
Fishing. 

Most prodnc- 
tiye IMstricts. 



Anstruther 
District excep- 
tionally abun- 
dant 



West Coast 
Fishing. 



Ballaatrae. 



Prices yery 
low. 



while the Moray Firth, and all the waters northwards to the 
Pentland Firth, contained herrings in far greater abundance than 
had been found in any former winter, and very heavy takes were 
frequently lauded. At the close of 1886 prices fell as low as from 
Is. to 5s. a cran, and sometimes considerable quantities of fish had 
either to be made into manure, or thrown back into the sea. The 
fishermen were so much discouraged by their inability to sell their 
takes at remunerative prices, that many of theQi gave up the 
herring fishing, and prosecuted line fishinff instead. The districts 
upon the East Coast, where the winter herring fishing was most 
extensively carried on, were Leith, Anstruther, Buckie, Findborn, 
Cromarty, Helmsdale, Lybster, and Wick. The catch in all these 
districts was above the average of recent winter& At Anstruttiair 
the quantity of herrings landed showed the greatest increase, and 
amounted to no less than 40,636 crans, being 29,016 crans above 
the average of the preceding ten years. In the upper reaches of 
the Firth of Forth herrings were plentiful in the months of January 
and February, bat in the end of November and December scarcely 
any could be got. Upon the West Coast the most important 
winter fishing was in Ballantrae, Greenock, Inveraray, and Camp- 
beltown districts. It was, however, prosecuted to a greater extent 
at Ballantrae than at all these other places put together. The 
catch in that district amounted to upwards of 27,000 crans. The 
prices received for these herrings were generally exceptionally low, 
although the quality of the fish was fairly good. 



COD, LING, AND HAKE FISHERY. 



Fishing 
abanduit. 
Betornsof 
1885 as against 
1884. 



Quantity cured 
in Vessels 
decreasing. 



PriBdpal 
Stations. 



Rich Fishing 
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The cod, ling, and hake fishing was abundant in 1885. The 
quantity of fish cured amounted to 125,352^ cwta dried, and 7100 
barrels pickled, being an increase on the former year of 846 cwts. 
dried, and 1192^ barrels pickled. Of the quantity cured dried, 
14,469 cwts. were cured on board of vessels, showing a lai^e 
decrease as against that of 1884, and not being one-half of the 
average of the preceding twenty years. This brauch of the fishing 
industry is gradually falling ofif — fewer vessels being now fitted 
out for its prosecution than was formerly the case, and only seven 
having gone to Faroe and Iceland last year. At both of these 
places the enterprise was attended with a fair amount of success. 
When facilities for sending off the fish quickly were available, 
large quantities were forwarded in a fresh state to the various 
home markets. The season produced more than an average 
catch, and had it not been that very low prices prevailed, the 
results would have been highly satisfactory to those engaged in the 
work. The most important stations for this fishing are Shetland, 
Orkney, and Stomoway. Shetland station product nearly ooe*- 
half of the total quanti^ cured at all the other stations in Seotland. 
The grounds lying contiguous to these three districts abound witfi 
cod and ling, and it is unfortunate that this fishing is not more 
^tensively carried on. 
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The total quantities of cod, ling, and hake cured and exported in 
1884 and 1885 respectively, were : — 

Total QitantUy of Cod, Ling, and Hake Cured and E^yported 

in 1885. 



Cured. 


Exported aU Cured Dried. 


Yean. 


Dried. 


In 
Pickle. 


To 
Ireland. 


To the To Places 

Con- out of 

tinent Europe. 


Total 
Quantity 

Ex- 
ported. 


1884, • . . . 
1886, .... 


Cwts. 
124,6061 
126,8621 


Barrels. 
6,9071 
7,100 


Cwts. 
86,1261 
80,144 


Cwts. 

11,688 

6,689 


Cwts. 
9,966} 
10,408 


Cwts. 
66,716i 
47,241 


IiMsieaae in 1886, . 
Decrease in 1886, . 


846 


1.1921 


4,9821 


4,944 


461i 


9,*476i 



Cod, Ling, 
and Hake 
cured and 
exported in 
1884 and 1886. 



Although the gross quantity of these fish cured was quite equal 
to that of the preceding season, a gradual decrease in the quantity 
exported has heen going on for several years. This was partly owing 
to the differential duties charged in Spain, which had the effect of 
reducing the shipments to the Spanish markets. The Board are 
glad to observe that the proposed commercial treaty with Spain, 
which gives this country the benefit of the most favoured nation 
clause, is making satisfactory progress. 

Table I. Appendix B, shows the number of vessels fitted out in Cod, Ling, 
Scotland last year for the cod and ling fishery ; the districts from ^^on Board 
which they were fitted out ; the tonnage of the vessels ; and the of Vessels. 
number of men ; also the quantity of cod, ling, and hake cured on 
board. 

Table II. Appendix B, shows the total quantity of cod, ling, Cod, ling, 
and hake taken at the cod and ling fishery in Scotland last year by ^^^on 
open boats, and cured on shore, distinguishing the fish cured dried Shore. 
and the fish cured in pickle ; and distinguishing also the districts 
in which they were cured. 

Table III Appendix B, shows by districts the total quantity of Total of Cod, 
cod, ling, and hake taken, both by vessels and by open boats, at the ]^f4^S«>d 
cod and ling fishery in Scotland, and cured last year ; distinguish- on Board of 
ing the fish cured dried and the fish cured in pickle. ^^ ^^ ""^ 

Table IV. Appendix B, shows the total quantity of cod, ling. Cod, Ling, 
and hake exported from Scotland last year ; the quantities thereof £l^J^ 
exported from different districts ; distinguishing the export to Ire- 
land, to the Continent, and to places out of £urope ; and also 
whether cured dried or cured in pickle. 

Table V. Appendix B, gives an abstract of the total quantity of 
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Yearly totals cod, Uiig, and hake oaied» ptmohed^ orl}iaaded Rid wpoKtbeA, j^ar 

of c^Ling, by year, m so far as brought urtder the oogmmnee of ths.fiAefty 

Cured and officers^ from 10th October 1820, when the system for the encourage- 

Exported, ment and improvement of the cod and ling fishery commenced, to 

1820-1885. 3jg^ December 1885. 

OYSTER, CEAB, LOBSTER, and MUSSEL FISHERIES. | 

I 
These Fiah0rto ^^^ oyster, crab> lobster, and mussel fisheries, since the passing ol 
fi^<» Actof the Sea Fisheries Act of 1868 (subsequently amended by the Acti 
&^T^e. of 1877, 40 and 41 Vict cap. 42) were, until 1885, under thej 
charge of the Board of Trade. One of the purposes of the Act was 
That Act to encourage the coltivation and increase the supply of oystersj 
^^J^^^^^e^CTd- ^^^ mussels, by authorising the Board of Trade to issue an order, 
tivaS^of conferring a right of ' several oyster and mussel fishery,' on such 
M^^*^^ persons as might choose to apply for it, within a certain specified 
"^ ' area of the shore and bed of the sea, or of an estuary or tidal rivelrj 

"Within these limits the Act declared that the order should bperatej 
as a grant of the exclusive right of depositing, propagating, dredg- 
Practicaiiv ing^ a&d fishing for and taJcuag oysters and musseln^ but pftic- 
failed to do 80, ^jj^y j^ proved a dead letter in Sootlaod. The whole eypensei^ 
conxiected with the obtaining of the Order, induding the cosfc^eft 
preliminary survey of the portion of the coast to be apptopriiided; 
had to be borne by the promoters, who^ nataraUy enbugh, wecei 
unwilling to imnir so serious an ouUay for the purpose of obtain^, 
ing' permission, to engage in an «xperiikieiit, the suocess of ^bich 
Powers in was both uncertain and precarious, By the 11th seofcibniof the Sea 
ta^fewedto Fisheries (Scotland) Amendment Act, 1885, which has now come 
Fishery Board* into operation, aU the pQwers and duties o£ the Bo^rd Of Trade, 
under the Sea Fisheiiea Acts and the Aota ^f. Id77 dntdlSftl-, 
so far aa they can be exercided va Seotlaiid, in respect itd tke 
oyster and mussel fisheries, the ctab lUQd lobptier ^^beried^ and the 
clam and bait beds, have been transferred to this Board, who aoei 
now therefore in a position to receive and consider any applica- 
tions that' may be mftde to them by persons diefiiroUB of cul- 
tivating the oyster and. muadel fieh^^, atui ta afBord ev^y facililjr, 

for their doing 80. i 

Great faUing The preaeut state of the oyst6t ftsheiy of Scotland preatota a v^\ 

OysteS^^^^^^ striking contrast to the continued prosperity and dfi^lopilieiJtbf her- 

other fisheries. In former times many parts of the coasts yielded 

large auppUes of excellent oysters, b^t year aft^^yi^p^i? thp , |aiy*gioff 

in this fishery haa oeen very gr^^^, and ii^w the;,p|i^uee. Is iso 

small that, at l^ast in a pammerGial pqin^ /of. yj^w^; it; .i3 .of 

Fiutkakra little importance^ Last year this docreasQ S!tj^:C<^9t^ma^»..:Th^ 

thereot Firth of Forth, whose waters used to be so famous for the 

abundant supply pf, fine oysters which they produced, only yielded 

' in 1884 oysters of the small value of about £500, but last year,, 

the whole fishing was worth the much smaller sum of £273., 

Again, the oysters taken on all the coasts ,of Scotland in 1385f 

only numbered 2202 hundreds, valued at £Sp9,, ^ agains|t 617Q' 

Hojjedthat hundreds in 1884, valued at £2174. It is, therefore, to be hoped 

now^lwln^ ^^^ ^^® passing of the Act in question will have the ^flject .of 
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ff^fiAj Twx^msxg the supply ol oyateis aaid mussola by ii^ttoing 
indiyicbialB! or coinpaniea to engage ia their cultivation. 

The Board of Trkde, when the powers tA above narrated were 
transferred to this Boatd, had under their consideration an appli- 
cation which had t)een made to them by the. Tayport Mussel Com- TwoawUca- 
panj^ which consequently fell to be dealt with by this Board. It 2y^r Ld 
'wa3 foe an brd6r under the Sea Fisheries Act, 1868, for the establish- Mussel Fishery 
ment of a ' several oyster and mussel fishery' on the fo;reshore of the ^J"^ °^ 
Yitlh df iPay near Tayport, and the Company applied for a further 
Order for the regulation of an oyster ana mussel fishery below low 
water mark at the same place. These two applications were pro- 
posed to be dealt with by w^ Qr^; ^nd upon such Order bein^ 
advertised in terms of the statute, objections to its being granted 
vere^ie^ive^ from c^oin fisl^eimen of Prongbty Ferry, and othar 
^ Xh^reafte^ aating upon an appeal from these fishemen, 



Police CWijiiiggi Otters of Brouglity Ferry miide an upplftcation 
Jto t]ae.Bo|itrd {or a grapt pf sixBilar powers over the samii cir0<^ 
"With the viie^w of end^yopnng U> settle l^e matter in a way tb^t Proposal for 
wouW be-,i^a'tiftfaatory to bofch parties, the Board aakdd that reprer ^J^^7of 
sentativ^ of. their number ^Qidd be sent to. confer with th^m, on t^ matter. 
§Rbj^ A confere^ceafijerwards took place, when i^ was geueorpilly.. ^> 

4(£|reed t|iat';tha two applications whiph tie4 b^cp. made for an Ord^ 
sbonl4 ^^ witbdrawjd, and that a hew one> regarding whi^b botli 
ji^ti^ au^ agjrei^, ^oold beaubat^tuted. ^^ ^pplioatioA for sno^t 
new Order has as yet been received. . , 

^p>ppi.fp(juij;iea which, the ]^af4 made thro^gb their offici^rs.^nd Saie of imma- 
otl^e^ penaonf,.,0iiesf learned .^nt the proviaioft* of the f i^eriea *^^^ *^*^ 
(Pystisr^ Qral\ and Jtobster) A?t^ 1877, forbidding the taking; 
and/se)Iin|[ of, undersized ,4nd inmature crabs and lobst^, w^?e 
icdxinged m oerta^n p^^ofSeot^nd.. They therefore, in order to Action of Board 
c^xj^y into effect the stf^tnte regarding these shell fi^K prepaid a k^^Q ^iT 
placard, getting: forth iin plain t^nps what the, law ia>and giving enforce its 
notice tbati ali peraons contravening its jire visions would be pixn pro^ion*- 
i^fiQuted , In thie pla^rd it W46 ^tid that, by the above ni^tiofi<ed 

•SiiOMpira^A person shall not take, have in his posseasion, sell, eipos^ for Sizes under 
ttdi, ioniign to saie^ of 1)iiy f» ealftj— - ' whi<^ Crabs 

i: Xil,) ^yoUhte cm> vhich nwaaniei tei than foiaiiflhea aii4a<|uaittt and LobHtew 
..., ' 4i!Mpi«thebrH^^ . . uKsdd. 

(S«) 4^y, edible cvab oarrying any apa^n attached lo the tail or other ex- 
■' * ' tferfor part of the crab, whether known as * berried crab,* *]soed 
^' '*'' > ^-*«nib,^'^8pawn crab,' or *ran crab,'' or by any othefr name ; or 

(a) Any edible crab which baa recent east its thdi, wheth^ known as 

. ; ./. -/^ea«tar,'/wMle<5>ab,' *trhiU-fi)oted omb,' * whilerlivewd c«i*; *«oft . 

. ,. ;crab/ *fi^s8 crab,* or bjr any other n^una 
' l^'W tierson who acts in contravention of this section shall be liable to a 
ftro WOTttcieedtiig £i for the first offence, and £10 for the second arid every 
BpbaeqikHto&tile^fltiidrto (orfeit all edihld crabs exposed for etale, ebnsignM for 
«i|et^b<^^j^ forsftWin eontr^ventioii^ihiB sectnm ; provided iiiififc a pcsson 
^fiUtiwg b^ j^iUiy oJr«u (offenoe fj^der thi« section if ha sstiB^ itjie oouit that 
^e^ edible crabs ^v^nd ^ his. possession or alleged to have been SQld, e^posqi 
rot'«dei''consl^Ad for sale, or Dought for sale, were intieilded for fishbg. 

Section 9. — ^A person shall not take, have in his possession, sell, expose ick 
aiie,io9i%it iBPsab^ or ,tay for'aolfe, w^ Ys/bOm leMdi iftdadorefir flttsa than eight 
" Bjfeo9*^i^,ttf ftf,t^b^>Oi*^^C^o£.thetapiwbtftiW^ 
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Every person who acts in contrayention of this section shall be liable to a 
^ fine not excelling £2 for the first ofiEence, and £10 for the second and ewtacy 

subsequent offence, and to forfeit all lobsters found in his possession, sold, ex- 
posed for sale, consigned for sale, or bought for sale in contravention of this 
section. 

This placard the Board caused to be posted up in suitable 
places on the coast ; and further, they instructed their officers to 
exercise vigilance in seeing that no undersized crabs or lobsters 
were sold in future, and they have no doubt that these fisheries will 
be benefited from the action thus taken. 

FISH SOLD FRESH. 

BetaroB of In Appendix C. wiU be found returns of the total quantity and 

vSu*^7whHe ^^^^^^^ value of the different kinds of white and shell-fish 

and si^u^fiah landed in Scotland last year, but excluding those herriug, cod, ling, 

landed. and hake accounted for as cured in Appendices A and B ; 

aud Appendix C also shows the respective quantities taken in 

each of the twenty-six districts into which the coasts of Scotland 

are divided for fishery purposes, with their estimated values. 

How coUected. These statistics have been compiled from returns collected by 

the Board's officers in the twenty-six districts, assisted by a number 

of correspondents resident at different harbours and creeks. 

Similar returns for the previous year (1884), were given in the 

Board's last Report 

Although no means existed for comparing the returns of fish 

landed in 1884 with those in 1883, it was generally believed that the 

gross yield of 1884 was greater than the average of several years 

which had immediately preceded it. It is therefore all the more 

satisfactory to find, by the statistics now presented, that the 

Quantity and gross quantity of white fish landed and sold fresh in 1885 exceeded 

wwte iiah ^^^^ ^ ^^^ ^y 331,417 cwte ; and further that, although the 

landed and sold average prices of fish were much lower in 1885 than in 1884, the 

^'^^^tiwm'in ^^^ ^^ *^® ^^^^^ ^^ £21,529 greater. As regards shell-fish, the 

fs^ quantity taken last year was also greater than in the preceding one, 

Qoantitjand and more valuable by £8254. The gross value of white and shell- 

Bh^-^ fish landed in 1885 was thus £29,783 more than in 1884 With the 

taken also exception of sprats, mackerel, and tusk, all the white fish taken 

«r^^' show a large mcrease as against 1884, but the greatest increase 

was in cod, ling, haddocks, whitings, and flat fish. Of sheU-fish, 

there was an increase in the quantity of lobsters taken, but a 

decrease in oysters, mussels, and crabs. 

White Fishing Of the three didsions into which the twenty-six fishery districts 

^tfid^Kitft ^^^ grouped in Appendix C, viz. : — East Coast, Oi-kney and Shet- 

^ast. land, and West Coast, the white fishing was prosecuted with the 

greatest energy on the first This was partly owing to there having 

been better facilities on the East Coast, for sending fresh fish to 

the differeut markets, than in either of the other divisions, and the 

returns show that the greatest quantity of white fish was captured 

on that coast 

Quantity of The quantity of herrings taken last year, and sold fresh or 

2»d^^ lightly salted, amounted to 139,875 crans, being an increase of 1656 

in 1885. crans on that iu 1884. Owing, however, to the low range 
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of prices i^hioh prevailed tfaronghout the year, the estimated ^ 

value was £28,686 less. The districts which sent the largest 
<{Uaiitities of herrings to market in a fresh state were Anstmther, 
Eyemouth, Fraserburgh, and Shetlaod; but the quantities for- 
warded would have been much greater than they were, had it not 
been that the cost of railway carriage was very high^— frequently, 
Snideed, twice as much as the fishermen recdved for the herrings. 

The sprat fishery yielded 22,426 crans last year, valued atTbeSpmt 
£4190, as against 29,929 crans in 1884, the value of which was ^*^^- 
£5232. This fishing was prosecuted during the winter months, 
in the upper reaches of the Firth of Forth, in the Firth of 
Tay, and in the Moray Firth, It was fairly successful in January 
and February, but it proved a failure in November and December, 
The industry was not carried on with much energy, as the prices 
were low, and the great bulk of the catch could only be disposed 
of for manure. 

The total quantity of mackerel taken last year was 4128 erana, The Mackerel 
valued at £3995, showing a decrease from 1884 of 766 orans in ^»>enr. 
quantity, and of £1291 in valua The fish were prindpally got 
on the West Coast, which yielded 3528 crans, but the fishing of 
mackerel can scarcely be said to be prosecuted in Scotland, and 
those landed last year were mostly caught in nets which had bean 
shot for herrings. 

The quantity of coA sent fresh to market last year showed a The Ood 
large increase on the previous year. It amounted to 201,108 i^wts., ^^^^y- 
valued at £93,456, as against 144,265 cwts. in 1884, valued at 
£78,947. All the districts contributed more or less to this increase ; 
but those in which the best fishing was got were l^rnoway, Leith, 
Wick, Austruther, Eyemouth, Buckie, and Aberdeen. 

The quantity of ling landed and consumed fresh last year was The Ling 
49,090 cwts., valued at £27,219, being an increase on 1884 ot^^^'^' 
17.609 cwts. in quantity, and £8723 in value. The districts in 
which the largest quantities were landed were Leith, Buckie, Wick, 
and Aostrut^er. 

Of torsk (tusk), which are not plentiful on the coasts of Scotland, The Torek 
there were only 531 cwts. sent to market in a fresh state last year, (Ttt«it>F^J»«nr^ 
valued at £181, showing a decrease from 1884 of 406 ewts. in 
i^ntity, and £194 in value. Of this catch, more than one half 
was got in Stornoway district 

Saith (coal fish) were taken in greater or less quantities The s^h(Ooai 
last yrox on all the coasts of Scotland. The gross weight landed ^*»>™J^y- 
for use in a fresh state was 47,096 cwts., valued at £10,406. 
T%ift was an increase on 1884 of 70G4 cwts. in quantity, and £300 
in value. The most productive districts were Shetland, Stornoway, 
Wick, and Leith. 

The haddock is the most important of the white fish taken and The Haddock 
sold fresh In Scotland, both as regards quantity and value. Last ^^^^^^ 
year's haddock fishing was an abundant one, and yielded 622,464 
twte., valued at £304,613, being an increase on that of 1884 of 68,415 
cwts: in quantity, and £3900 in value. The districts whidi con- 
tributed most of this increase were Leith, Montrose, Eyemouth, 
Aberdeen, Buckie, and Anstruther. 

Of whitings, the quantity caught last year was 99,638 cwta, The Whiting 

g Fishery. 
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valued at i88^&5L This was an bdcrease on the previoqg 
jear'9 fishing o( 28,131 cwte. in quantity » and £5743 in valne. 
The districts where this fish was most plentiful were Leitb» 
Aberdeen^ Montrose, and Eyemouth. 

Turbot are never got in great abund^uice in Scotland^ but a few 
^ usnally taken in most of thQ districts* The total catch last year 
amounted to 7350 cwte., the value of which was £13,535, being an 
increase on 1884 of 3116 cwte. in quantity, and £4167 in value. 
The districts which yielded the largest quantities were Stomoway, 
Leith, and Aberdeen. 

The quantity of halibut taken last year was 28,427 cwts., 
valued at £20,053, being an increase on the previous year of 
5377 cwta. in quantity, and £2429 in value. More than half of the 
season's fishing waS'got at Shetland and Orkney, the former having 
yielded 13,430 cwta. and- the latter 2331 cwts. Stornoway pro- 
duced 4699 cwts. Nearly the whole catch of these three districts 
was sent to the markets in ica 

Soles (lemon sole) are found in only a few of the districts. The 
total catch last year amounted to 5898 cwts., valued at £7486, 
being greater than that of 1884, by 1735 cwts. in quantity, and 
£1897 in valua More than ona-half of the gross catch was landed 
at Aberdeen, and there was also good fishing in the districts of 
Fraserburgh and Montrose. 

The total catch last year of flounders, plaice^ and brill amounted 
to 83,810 cwts., valued at £52,864, being 11,052 cwts., more than 
in tiie previous year in quantity, and £5142 in value. The districts 
which contributed the largest quantities were Aberdeen (in which 
was got more than one-third of the whole catch), Leith, Montrose, 
Ballantrae, and Eyemouth. 

Skate are more or less found over all the coast The quantity 
landed last year was 106,552 cwts., valued at £15^765. This was 
an increase on 1884 of 44,570 cwts. in quantity, and £1594 in 
value. The districts where the best fishing was got were Storno- 
way (which contributed more than one-half of the whole quantity 
landed), Shetland, Leith, Buckie, and Aberdeen. 

Of o^er kinds of white fish, such as bream, gurnard, hake, and 
cat-fish> the total quantity landed last year amounted to 74^23 
cwts., valued at £23,476^ showing an increase on the preceding 
year's catch of 17,750 cwts. in quantity, and £4338 in value. 

The whole oyster fisheries on the coasts of Scotland yielded only 
2202 hundreds in 1885, valued at £809 ; the preceding year pro- 
duced 5176 hundreds, the value o£ which was £2174 During 1885 
this fishing may be said to have beai prosecuted in only three 
districts, viz. :— Leith, Stornoway, and Ballantrae, of which the last 
yielded more than one-half of the gross take of the year. 

The total quantity of mussels t^en in 1885 was 244,262 cwts., 
valued at £15,367> beii^ a decrease from the preceding year's fishing 
of 5086 cwts. in quantity, and £695 in value. This decrease may 
be attributed to herrings having been more largely used instead of 
mussels for bait in 1885, than in the previous vear. The principal 
mussel scalps are in the Firth of Clyde, the Firth of Forth, the Firth 
of Tay, the Moray Firth, and in Montrose district, but there are also 
scalps at a great many other places, particularly on the West Coast 
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The lobster and crab fisberiefi yielded good returns in 1886. The Lobeter 
Of lobeters, 956,300 were taken, valued at £35,081; and of^,^^ 
crabfi^ 3,249,900, valued at £23,740, being an increase on the 
former, as against 1884, of 229,200, but a decrease on the latter 
of 67,900. The best fishing of lobsters was got in the district of 
Stomoway, which yielded 522,100, or more than one-half of the 
gross quantity captured. Orkney produced the next largest 
quantity, which amounted to 72,800. Lobsters were also found in 
greater or less abundance in nearly all the other districts of Scotland. 
Those taken on the West Coast are of finer quality than those got 
on the East Coast. Of crabs, the Eyemouth district yielded 1,655,000 
last year, being about one-half of the entire catch. 

Of other kinds of shell-fish, of which the most important are the otiier Shell 
clam, cockle, whelk, limpet, and razor-fish, 54,196 cwts. were taken *^*^i««' 
in 1885, valued at £14,196, showing an increase on 1884 of 11»950 
cwts. in quantity, and £5234 in value. Clams are got in limited 
quantities in the district of Stomoway, Campbeltown, Inveraray, 
Cromarty and Orkney ; but the most prolific clam bait beds are in 
Leith district, lying off Frestonpans and Cockenzie, and extending to 
several square miles. Cockles are found in great abundance upon 
the West Coast where they are much used as an article of food, and 
occasionally for bait The most productive beds are in the Outer 
Hebrides, especially at the north end of the Island of Barra, where 
very large quantities of excellent quality have been annually taken 
for a number of years past, and shipped to various towns in the 
country, especially in the Midland counties of England, where they 
readily sell. Since the Highland Fisheries Company's steamer 
'Trojan' began her tri- weekly sailing with the mails, that company 
are purchasing cockles at the different places of call Thus a moie 
regtdar market has been found for them than before; and it is 
gratifying to know that this fishing tended in no small degree to 
alleviate the poverty which prevailed at Barra during last winter. 
AVlielks are plentiful on many parts of the coast, and large quantities 
are gathered and sent to market every year. Limpets are also 
found in considerable numbers in many places, and are regularly 
gathered for bait. Kazor-fish are rarely found except in the sands 
on the West Coast during low tide. They are sometimes very 
numerous at Broad Bay, in the Island of Lewis, where they are 
taken and sold for foodL 

The considerable increase in the quantity of many food fishes incraaseinFish 
landed during the past year was partly owing to a larger number J^JJi^^ 
of beam trawl vessels having been engaged in fishing, 105 having ivi^iiig. 
been employed during 1885, as against 61 in the preceding year. Number of 
Their takes of fish were usually delivered at Berwick, Eyemouth, Trawien. 
Newhaven, Granton, Montrose, Aberdeen, and Wick upon the East JlS^*^ 
Coast ; and at Ayr and Stranraer on the West Coast FUh. 

BOATS AND VESSELS 

Table I. Appendix D, gives an account of the Dumber of boats, Piahing Boata. 
decked and undecked, irrespective of the places to which they 
belong, employed in the hemng fishery of Scotland, in the season 
of 1885, in a selected week for each district ; with the pumber of 
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Boats 

employed in 
Herring 
Fishery in 
selected week. 

Boats and 



Fishermen » and 
other persoiiB 
employed in 
1884 and 1885. 



Increase in 
Boats and 
Fishermen ; 
decrease in 
other persona. 

Capital 
employed in 
18^ and 1885. 



Increase in 
1886. 

Cause of 
Increase in 
Capital 



Details of 
Boats. 
Vessels, frc., 
and Capital 
employed 



fishermen and boys by whom they were manned; of eoopers, gutters, 
packers, and labourers employed at the said fishery In the week 
80 selected ; and the total number of all such fiehermen and other 
persons so employed. 

The following table shows the number of boats, decked and 
undecked, and beam trawl vessels employed in the herring and 
oUier sea fisheries of Scotland ; the number of fidhermen and boys 
by whom they were manned ; the number of fiskcorers, eoop^s, 
and other persons employed^ in the years 1884 and 1885 :-^ 



Years. 


Fishinc Boats 

and Beam 
Tmwl Vessels. 


Fishermen 
and Boys. 


Fish- 
carers. 


Coopers. 


Other 

Persons 

(eid^natod). 


1884, . 

1885, .. . 


15,445 
15,582 


49,860 
51,097 


1,062 
1,180 


2,809 
2,806 


4^,882 
461,004 


Inoreaae in 1885, . 
Docrem in 1885, . 


87 


1,287 


68 


8 


2.838 



Id connection with the above statistics it may be noted that 
year after jrear the number of boats and beam trawl vessels, 
and fii^ermen employed in the sea fisheries, c<»itinues to inoreaae, 
thus showing a progressive developiiient of the fishing industry* 

Ilie amount of capital employed last year in boats, beam trawl 
vessels, neto, and lines, was greater than in 1884. The partioulars 
of this increase are given in the following table :--^ 



Vears. 


Valne (estitnated). 


Boats and 

Beam Trawl 

Vessels. 


NfetS. 


Lines. 


Total. 


1884, . . . 

1885, . 

Increase in 1885, . 


£902,197 
923,956 


£783,589 
784,726 


£117,100 
119,764 


£1,802,886 
1,828,449 


£21,769 


£1,187 


£2,664 


£25,560 



The increase in 1886, shown above, was chiefly due, ajs in the pce^ 
ceding year> to the addi^onal capital invested in the ikrgest daas of 
fishing boats and beam tmwl vessels, which are now so extensively 
used, with their more expensive equipment and fishing material 

Table II. Appendix D, shows the number and tonnage of boats, 
decked and undecked, and beam trawl vessels, employed in the 
herring and other sea fisheries of Scotland last year, with the 
districts to which tiiey belong ; the number of fishermen and boys 
by whom they were manned; the number of fish-curers^ coopers. 
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add other persons employed ; with the estimated value of boats^ 
beon trawl veseelB, nets, and lines. 

Table lit. Appendix D, shows the tonnage of shipping and the ivnma^ of 



number of seamen engaged in the trade of the lierring, ^^d^^g^8*g^ 
cod, and ling fisheries of Scotland, last year, distinguishing those men engaged. 
employed in importing stave wood, hoops, and salt, in carrying her- 
rings or cod-fish coastwise, or exporting them abroad ; and distin- 
guishing British from foreign tonnage and men. 

The total tonnage of boats and vessels, and the number of persons Tonnage of 
employed in the herring, cod, ling, and other sea fisheries of Scot- y^b^d 
land in 1886, as against 1884, were — Penona em<. 

. plowed. 



AnsnuLCT. 


Total Tonnage of Boats md Vessela and Number of 
Persons employed. 


British. 


Foreign. 


Yeera. 

. - 


Tons. 


Persona 


TOBA. 


Persona 


1884, , 
188ft, . 

IncreeacinlSSS, . 
Decrease in 1885, * 


315,014} 
828,8024 


114,887 
118,007 


74,817 
68,684 


3,789 
8,140 


12,888 


1,380 


11,?83 


599 



Table lY, Appendix D, gives abstract accounts of the tonnage of Abstract of 
vessels and number of men ; the tonnage of boats and number of Pe^^em? 
'JBshermen and boys; and the number ofother persons employed in ployed. 
the herring, cod, and ling, and other sea fisheries of Scotland last 
year. 

Table V. Appendix D, shows the number of lives lost in con- Lives Lost at 
nection with the sea fisheries of Scotland ; the number of boats lS^^^^bq^*. 
totally wrecked, and value thereof ; the number of boats damaged. Nets °£c. ' 
and amount of damage; and the loss on nets and other Wishing 
material lost or damaged, last year. 



BtnLomo of Fishing Boats and Steam Trawlers. 

Owing to the great depression in the herring markets during the 
last two years, scarcely any fishing boats were built in 1885, with 
the exception of a few of the largest size, ranging from 50 to 
upwards of 60 feet keel Several steam vessels were built for beam 
trawling and line fishing, as well as for herring fishing, which 
were fitted up with the most approved appliances. Some fishing 
boats were recently equipped at Buckie, with engines and capstans 
for hauling nets, worked by steam power. In view of the Firth of 
Forth being closed against beam trawling, the General Steam 
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Fishing Company (Limited), Granton, so as to be in a position to 
commence line fishing in these wateis, ordered two steam line 
fishing boats to be bnilt, one of which has been delivered, and the 
other is expected shortly. 



Increase in 
■izeandcoet 
of Boats. 



Rbgistratiok of FisHina Boats as Seoubitt fob Loan& 

A matter to which the Board's attention has been called by 
correspondents and facts emerging in the course of the superintend- 
ence of the fisheries by the Board's cruisers, is the impossibility at 
present of the fishermen being able to raise loans on their boats. In 
the Board's First Beport for 1882 (p. xvi), reference was made to 
the revolution in the building of herriug fishing boats, and the 
increased value of the sums then invested While the value in 
1862 was estimated at £272,960, in 1882 it had increased to 
£646,883. As regards the cod and ling fisheries the same Beport 
(p. xxxiv), with reference to Shetland, mentions that ' the six oared 
' open boats which were formerly so much in use, are gradually 
' being superseded by large decked boats,' which involves the 
investment of much more ciq)ital in boats. Again, in that Beport 
(p. xxxix), the cost of the first-class boats employed in the fisheries 
was mentioned as having increased from £220 to £300 each. 

The Board's Second import for 1883 again alludes to this increase 
(p. liv), and states ' that this very large increase is chiefly due to 

* the additional capital invested in the large class of fishine boats, 
' and beam trawl vessels, which are now being so extensivelv used 
' with their more expensive equipment and fishing matericd,' and 
again (p. Ivi), that Beport states that ' large sized decked boats are in 
' great demand Those built this year measure from 44 to 66 feet 
' keel, but some recent orders have been given for boats of even a 

* larger size.^ 
The Board's ThihJ Annual Eejjort, beiiig that for 1884 (p. xlii), 

shows a still further increase in the capital employed by the 
fishermen in boats, nets, and lines, the total being upwards of 
£1,800,000, and the cause is again attributed ' to the additional 
' capital invested in the large class of fishing boats and beam 
' trawl vessels,^ &a 

Under the title ' Boat Building ' (p. xliii) it is there stated ' that 
' owing to the continued development of the Scottish fisheries, boat 
^ builders receive a considerable nuniber of ordorsfor new boats during 
' the year, and as the fishing is now mainly prosecuted at a much 
' greater distance from land than formerly, those chiefly in demand 

* are of a lai^ge siza The fishing boats in 1884 measured from 44 
' to 60 feet keel' 

The most common way in which the fishermen attempt to 
i^^^i^^ overcome the difficulty of raising money to prosecute their 
calling is by depositing their boats' certificates with a bank or 
other lender to them. Kot only is this worthless as a legal security, 
but the absence of the certificate also renders the boat liable to seizure 
by the cruisers, and bv such seizure the boat is prevented fishing 
until production of tne certificate. Under international obliga- 
tions it is impossible for the cruisers to allow the absence of the 
certificate from the boat to pass unnoticed. 
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So long ago as February 1886 Messrs Johnston & Sons of Loans on 
Montrose directed the Board's attention to this matter. They Mortgage, 
wrote the Secretary — ' There seems to be no provision for mortgaging 
' a boat, and oonsequently the tisherman, when he requires to 

* borrow money on his boat, must pay a much higher interest for it 

* under present circumstances than he would do if he could grant 

* the lender a mortgage. We think the Customs could arrange this 

* both as to registration and mortgage. We are quite sure it would 
' be a great boon to the fishermen — ^at once making them more 

* independent of the lender, although the lender should happen to 

* be a fishcurer. It would save the men from 1 per cent, to 2 per 
' cent, interest per annum.' 

Accordingly, the Sheriff of Caithness, Orkney, and Zetland, & 
member of the Board, agreed to make inquiries on the subject, and 
particularly, whether any of the fishermen had registered their first- 
elass boats under the Merchant Shipping Acts. Mr Burnet, the 
obliging and^nergetic Collector of Customs at Wick, communicated 
his views in wtiting. He reports : * I have frequently indicated to 
*^boat owners the advantages arising from registry of their boats Registry under 

* under the Merchant Shipping Acts. These are, facility of sale and Mj"^^* . . 

* mortgage, and what is much needed, security of share owners. ^^^ ^ 

* There is also limited liability for damage caused by collision, 

* an important matter, although it is an eventuality not likely to 

* be onerous under the present system of construction* Another 
' advantage of registry is the removal of the disability under the 

* Acts and the Customs Regulations for boats over 15 tons engaging 
' in the coasting trade, for which the larger vessels are well ada^ed. 
' The hindrances and drawbacks to registration are practically nil. 
^ The fee of one pound f6r measurement, and inspection, and tiie 

* provision of lights and fog-signalling apparatus should not operate 
' against the many advantages. What I believe to be the chief 
' hindrance is the present system of levying harbour dues> and 
*tlie fear of the boats being brought under the usual tonnage 
' rates. Three boats only have been registered in order to engage 
Mn the coasting traffic/ Mr Malcolm McLennan, the Sheriff's 
Phnmrator-Fiscal at Wick, also writes : — 

* Fishermen generally, I believe, would thankfully avail them- 

* selves of the existing law, by registering their fishing boats as 

* British ships, but difficulties intervene which render it impracti- 

* cable. At ^is port there is no surveying officer who can admeasure 
' the tonnage capacity of a boat I believe the nearest port where 

* a survey could be had is Fraserburgh. Now a voyage to Fraser- 

* burgh, for the purpose, costs too much money, as crews are seldom 
' mustered and boats fitted out before the time has come for the 
' commencement of fishing engagements. Last year, having vin- 
' dicated a fisherman's right to a boat in your Court here, against 

* his fishcurer, and the man being due the fishcurer a balance on 
' account, I was desirous of registering the boat as a British vessel 
' in order to take a small mortgage, but in the absence of a local 

* surveyor I had to give it up.' He concludes by recapitulating 
the objects to be attained by an inexpensive system of regis- 
tration for fishing boats, thus:— '(1) Giving to the fisherman 
' certainty of ownership such as he cannot be deprived of except 



Digitized by 



Google 



Izvi Fimrth Atmiud Report of the 

* by his own bill of sale, and (2) a means of faailitaliitig the 
' obtaining of a loan on the security (of bis boat) without parting 
' with it altogether. I sincerely toust your Fishery Board will 

* secure provisions for the efifectual registration of Ae 'OWDer-< 
' ship and of mortgages on all sea fishing boats. I have no doubt 
' it would be a distinct advantage to the fisheries. It would give 
' the fishermen a sense of security in their floating property similar 

* to what they have iu their cottages, tend to the increase of care 
' and thrift, and so quicken them in their industry/ 

Another o(Nrrespondent, Mr Dickson of Montrose, addressed a 
letter to the Board on this suljgect, dated 13th March 1886« He 
alludes to the methods at present in use for raising money ou 
fishing boats by leaving anears due to the boat builders or iqpply- 
ing to fishcurers for advances repayable by the latter receiving 
usuiJly ' to account of, principal and interest, only the boat's 
' '^desd" or share of the fish caught, a moat precarious mode of 
^ payment Very large sums have been advanced in this way, but 
' it is believed that, for various reasonsi curers are becoming more 
^ dmry of nudging such advances, while the heavy losses recently 
' sustained by the oui»rs will prevent many of them from making 
' the advances, however vnlling. Should this prevail to any extent, 
' it is quite evident that it will matecrially affect the 'fishing 
' industty, and ultimately the general publia It need scarcely 
' be added that the fishermen themselves would also gladly 
' welcome a relief from the present system, and the time appears 
' to have now come for giving fishing boats all tiie culraBitagee and 
' privileges of the Shipping Acts, so as to enable ti^e fisherm^i to 
' borrow on the seodrity oi their valuable boato by way of mort-> 
' gage. I trust therefore that you will give this important sulyQcfc 
' your early coneddemtion and take the necessary steps to have the 
^ above suggestion carried into effect By so doing, I aan satisfied 

* you will confer a great boon on the whole fishing oommUnitor. 
' The foregoing remarks are, of course, specially applicable to the 

* case of first class boats employed on the East Coast fishing^, but 
' there appears to be no special reason why the advantagee of the 

* Shipping Acts should not be extended to boats of the eeoond and 
- third diuBS also ; and I would further commend the siriyecl for 
^ consideration in view of the pressed legislaticm for the benefit 
' of the crofter fishermen of the West Highlands. Were the 

* crofters entitled to mortgage their boats to private individuals^ 

* biuiks or other lenders, tbe necessity for many small advaAeea 

* frcmi the Treasury would be correspondingly diminished^ while,.if 
^ the advances are to be made by the Treasury at a low rate of 
< interest^ there will be a preferaUe security for them, care being 

* also tal^ to. have the boats and their outfit sufficiently insured.' 
Promised The BcMffd obsorve that this matter, which cannot be taken up 
Legiaiatioii. ^^^d dealt with too soon, has lately had attention drawn to it in the 

House of Commons by Mr Barclay, M.P. for the county of Forfar. 
Mr Trevelyan, when Secretary for Scotland, is reported to have stated 
in reply ' that the matter to which the honourable member refers is 
' one of great moment to the interests of the fishermen, and the 
' Qovemment are carefully considering whether they should not 
' introduce a bill to apply to the whole of Scotland constituting a 
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* reghitor of fi&bing boats, in so itia&}r cases of considerable tonnage, 
' and giving over them as good seourity for. a mortgage as over 

* small morobant ships.* It is time that the question should be 
eonsidered and a remedy applied. 

MARINE POLICE akd FISHERY SUPERINTENDENCE 

Ib regard to the Sea Fisheries Act, 1833, and the Ji^orth Sea sea Fishenes 
fisheries Convention, it was intimated by the Board of Trade to ^ct, id83, and 
^hia Boaid that they had received a report by Reaf- Admiral ^h^^ 
GoidoD Douglas and Mr H. Noel Malan, who had, as mentioned in Convention, 
last year's B£ifort, been appointed to c(mduot a joint inquiry jjjjj^^j^^^ 
vespecting the mea^res to be adopted for giving efiEeet to the Fishemen. 
above Statutes. In that Report they stated tb^t the Act and 
the Oonventicm appeared to be imperfectly understood by fisher- 
men» if/ indeed, in the north they were acquainted with them at 
4^11^ and they suggei^^ that the chief provisions of these measures 
should be embodied m plain terms in a placard to be posted 
up at such places as were Ireciuented by JB^hermen. A placard Placard and 
tww aowwdingly prepared by the Board of Trade and commuai- PanipWetcon. 
oated through the Secretary of State, and this Board, through a^tiolt 
their officers, got it posted up and circulated in the fishing prepared and i 
distrieto on the coasts of S^ottand. Furtier, this Board, with ^^^^^ed. 
the eonourrence of the Board of Tratde, compiled and printed a 
Wiall pamphlet ia a popular fiorm, for the giuidanoe o| fishermen 
on the Scottish coasts, containinsg a summary of the chief regula- 
tions now in force under the Sea Fisheries Act), 1883, mi revive 
jS^tutsee, and supplied their officers with copies of the pamphlet, 
with instructions to give one to every master or owner of a fishing 
iboat o£ the 1st or 2nd clatss in their respective distriotsw A copy 
4>{ thia pamphlet will be found in Appendix IL 

By tha 5tb section of the Sea Fisheries (ScoUand) Amiendment Boaid chained 
Atetr 1885» it is required that every British sea fishing boat ^th enforong 
ptppellad by steam, fishing in any part of the sea adjoining ^g^^** 
£iQotland, sbaU^ in addition to being lettered and numbered in terms andNambcting 
4f the regulations under the Sea Fisheries. Acts and relative Orders ^^^^^^■**; 
in.Gouncilil^ye the letters and numbers paioted on the <][Uarter 
and on the funnel ; and it is enacted that it shall be the duty of 
the Board to enforce the provisions of these Acts and Orders in 
GoundV by Erecting their officers to use ih& poweraconf erred upon 
em fiis^ry offiears. The Board, in fulfiln^ent of the duty with steps taicen to 
ti^hioli they ai;e thua charged) issued a circular to their offioevsc^ out this 
drawing their speciiil attention to this autdect, and also containing ^ 
instmctuNas (or carrying the regul(itions into effect in regard to the 
lettering and numbering of all aea-fishing boats. Th^ fuarther 
directed them to make a special ingpection of all the b^Buoi teawl instructions to 
vessels .and< fishing boats in their respective districts along Fisbery 
the ooast^ in order' to ascertain whether they were properly ^®^"- 
lettered and numbered in terms of the regulations ^ and 
wherever they found any disregard in respect thereto, to warn 
their owners or masters that, unless the law was strictly observed, 
it would be their duty to take legal proceedings against them for 
its. enlorowent The officers were also instructed to report the 
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Officers to resuU of the iDspection to the Board; setting foith, as far as 
^"iTBoajd. P^^^iWe, the number of boats whose owners were acting up to the 
^ regulations, and of those who were neglecting them ; and thereafter 

to make similar Reports periodically to the Board. They were 
further directed to keep the Board informed as to what proceed- 
ing they might deem it necessary to take, so as effectirely 
to carry out this new and important work. The Board have 
every reason to be satisfied with the manner in which their 
officers are giving effect to these instructions, and they trust that 
the regulations as to the numbering and lettering of boats, will in 
future be much better observed than has hitherto been the casa 
Boate detained The number of boats detained in 1885 for contraventaon of the 
in 1886. regulations in regard to lettering and numbering, was 343, being ah 

increase of 68 on t^e preceding year. 
Registration of The work in Connection with the registration (for police poiV 
Boats. poses) of fishitig boats, forms also a part of the duty of the Board's 

officers. The number of applications made to them for certificates 
of registration during the year 1885 amounted to 752; the numbeir 
of applications transmitted to Collectors of Customs, and of eertifi- 
Certificates cates issued was 749; and the number examined and endorsed 5600, 
^amtr^^and showing a decrease from last year of 148 in the number of applica- 
endorsed. tious to register, of 150 in the number of certificates issuefd, but an 
increase of 172 in the number of certificates examined and endorsed. 
Prosecntion for The Sea Fisheries (Scotland) Amendment Act, 1885, makes 
^^ataaa, Certain important changes upon the law foi* the prosecution of 
and as to ' offeuces Committed by any person against the provisions of the Seh. 
coi^Mti<to Fisheries Acts, and also as to the mode to be adopted fof obtain- 
for Damage, ing compensation for damage caused by such offences. The 7th 
section of the Act provides that, where an offence has been com- 
mitted by any person belonging to a British sea-fishing boat in 
Scotland, or in any part of the sea adjoining Scotland, i^nst the 
Sea Fisheries Acts, whereby any injury is done by one sea-fishing 
boat to another^ or the nets, lines, or gear thei^eof, or its apparatus 
offioets to used in fishing, it shall be lawful for any sea fishery officer of the 
'"^"rt^o^^ Board, to whom complaint is made by the party injured, to inquire 
i^d. iuto the complaint, and, after affording the person charged with 

the offence an opportunity of being heard, to make a report to the 
Board, setting forth the facts of the case, and the amount of the 
damage done. 
Fishermen The Board would therefore strongly recommend any fisherman 

SSmageSLoald ^^^^ ^^^' '^®^» \\ne&, or fishing gear are damaged by any trawler 
make com- or Other fishing boat immediately to make hid complaint known to the 
Sffiwra^ fishery officer of the district, or to any of the commanders of 
^"' the superintending cruisers, who will, in terms of the Act of 

Parliament, inquire into the circumstances of the complaint, and 
issue a report setting forth the particulars thereof, and stating the 
amount of damage done, and who is in fault. In the event of both 
parties being satisfied with the report, the matter may be settled in 
terms thereof ; but if an arrangement is not made, then the injured 
party may take the case into Court and have the question tried and 
decided by the Sheriff, the statutory report being part of the evidence. 
The Board, with the view of assisting their officers to carry out 
the duty thus imposed upon them, prepared and issued blank forma 
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of eomplaiat and report; and it is gratifying to state that a number Ctumot 
of cases of damage have been settled in accordance with reports ^^^^^ 
made by the officers, without recourse having been had to proceed* 
ings in a court of law. 

Appendix I gives a return of the complaints investigated and Return of 
reported on by the Board's officers since the passing of the Act in -^^^^ated 
1885 to the present time, and also of the o£fences brought under the l^d^p^rted ' 
notice of the Procurator Fiscals of the counties where they were ^^ 
eommitted for the same period, and showing in what way each case 
was disposed of. 

The two vessels in the service of the Board, employed in carry- * Jackal* ami 
ing on superintendence at sea during 1886, were H-M^S. * Jackal,* em^yed'm 
commanded by Lieut. J. B. Prickett^ and who was succeeded in the smperintend- 
coarse of the year by Lieutb J. W. Osborne, with her tender * Daisy,' ®°^ ^ ®^ 
and the ' Vigilant ' Cruiser, commanded by Mr Alex. McDonald. 
To these vessels were added by the Lords of the Admiralty, during 
the great East Coast summer herring 6ehery, H.M. gunboat ' Firm,' Also ' Firm/ 
Lieot. George Izat in command^ H.M. Cutter 'Eagle/ Mr Henry l^®^* 
Miller in command, and HvM. Cutter 'Active,' Mr W. Sherlock <Firefly|'and 
m commandv tenders from the Leith Guard Ship ; also H.M. gun- *^d<*«f-' 
boat * Firefly/ Lieut. Bobert Bruce in command, and subsequently 
H.M. Cutter ' Adder,' Mr Bobert Scone in eommand, from the Hull 
Guard Ship. 

The 'Jackal' was employed during the year at Ballantrae on Services of 
the Ayrshire coasts and at Barra in the Hebrides, and at Wick, BSuSfaae^ 
while the summer herring Bshing was going on. She was also in Hebrides 
engaged, along with her tender * Daisy,' in putting down Sunday *^^»*y^ic^ 
Sshing in Loch Fyne, of which complaints hietd been made to the < Ddsy Md 
Board, and also in stopping disturbances in Glen Luce Bay and in putting down 
Loch Eil, which arose between the drift-net and seine or circle-net iSa^s^lSg 
fishermen. In carrying out these duties, the Board found in the Disturbances. 
commanders of the 'Jackal' efficient and energetic officers, ^^^^^^^of 
' Yigilant' cruiser carried on superintendence in the Firth of Forth,,c;om^ders. 
visiting from time to tine the fisheries going on in the Moray and ^fFT^f^^^ 
Beanly Firths, and investigating claims of damages, which she was in j^lr^ of 
frequBtttly instrumental in settling, made by seine-net and line Forth, and in 
fishermen, against becun trawlers. She afterwards proceeded to the B^^y^^hs 
herring fishing grounds in the Hebrides, and continued there until in settling 
her sendees were required upon the East Coast for the great summer i>i^ute8* 
herring fishery. She was stationed there at Aberdeen, and took J^^^^t 
charge of the extensive coast between that place and Troup Head in 
Banfbhire. Disturbances having broken out at Wick, between the 
native fishermen and steam trawlers, which had everv appearance 
■of leading to serious consequences, the ^ Vigilant,' at the request of And at Wick 
the Sheriflf of the county, was ordered to proceed to that place, and ^^!"^ 
her commander instructed to put hin»elf in communication with request of 
the ^eriff Substitute, with a view of restoring order. Her presence ^^^^ 
there was of much use, and she was required to remain off the coast 
for a short time thereafter in case the disturbances should be 
renewed, which fortunately did not happen. She then returned to Her further 
the Firth of Forth, where she resumed her duties of superintendence^ SS^^Fk^th 
and was much occupied in enforcing the regulations for the lettering of Forth. 
and numbering of fishing boats^ and in settling disputes which arose 
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between beam trawlers and driffc-net and line fishennen. In the 
performance of these doties, Mr M<^Donald> her commands, showed 
great zeal and activity, and his Bervices were much appreciated bjr 
the Board. 

In regard to the snpernnmerary vessels granted by the Admiridty 
for the prc^ction of the great snmmer herring fishing, H.M; 
gunboat 'Firm/ and cutter 'Eagle/ were employed rowd l^t 
coasts of Shetland and Orkney, where large fleets of fishing boata 
were assembled; H.M. cutter 'Active' was employed between Bed 
Head in Forfarshire and Aberdeen; and H.M. gunboat 'Firefly ' and 
cutter ' Adder/ upon the Northumberland coast The servioes of 
these vessels were of great importance, and the proceedings of tbmr 
commanders were valuable in carrying out the regulations for the 
lettering and numbering of fishing boats and vessels, and in settling 
disputes at sea between the dijtferent classes of fishermen* The 
Board take this opportunity of acknowledging their obligations t^ 
the Admiralty for the protection afforded to the fisheries by these 
vessels, and also fot* supplying a manual for the guidanoe of their 
officers in carrying out thedr fishery duties, of which this Boavd 
have availed themselves for their own officers. It would rathes 
appear that further demands will require to be made on tiio 
Admiralty for assistance in carrying out the provisions of tiie Sea 
Fisheries Acts. 
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TELEGRAPHIC EXTEKSION TO REMOTE FISHERY 
DISTRICTS. 

The telegraphic eaitensions to the fishing stations of Castle Bay 
in the Island of Barra; St Mary^s, Burra, and St Mat^garet's Hope 
in Orkney; and Reawick and Yaila Sound (Walk) in Shetland^ 
regarding which particulars Were given in tbe Board's last Bepdrti 
have been in fnll operation dnring the past year* Owing to the 
fine weather which prevailed when the cables were betng hki, die 
cost of these extensions was less than bad be^iLliirticipat^> and tbe 
Postmaeter^^neral, with tbe sanction of the Treasury, rednced 
the amounts of tbe guarantees which the Board gave againet jbsl 
as follow r— Castle Bay, Barra^ from £1096 to £658 ; St Mary'l^ 
Burra, and St Margaret's Hope, Otfaney, from £298 to £281 ; and 
Reawick and Valla (Walls) in ShetJand, from £281 to £266. It 
is gratifying to find, from reports which have been received, that 
these telegraphic extensions have been highly appreciated by 
fishermen, fishenrers, and others engaged i& the filling indnatc^ 
and that they afibrcted them valuable faoilities in oondnottfig tbcir 
operations. As regards Cattle Bay, Iriand of Barre, had it not been 
for the extension of tbe wire to that place, very jfew boata wonld 
have been fishing in Barra section last year; Owing to tbe feaii 
which were entertained that there rniglit be war with Russia, and 
that the krge orders for cured herrings, which are always received 
from that country, would consequently cease, the fiskonrera had 
engaged beforehand only a few boats for the season. Wben^ 
however, any danger of war breaking out passed away, there 
was yet time to engage by telegraimic messages boats from 
Ireland, where many lutd gone, and these arrived socai enough 
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to take part In Ihe fishing. Further, the curers and foreign state oi 
bening merchants were able, during the season, to have constsnt ^^^ 
communication with each other, and sales of cured herrings known daily. 
on the C(Hitinent» and the prices whioh they realised, were known 
at Bana as soon as they took pbnee. And, indeed, so many 
messages were sent while the fishing w€ts going on, that some- 
times a stoppage took place in their transmission. At St Mary's, 
Baxf% and St Margaret's Hope in Qrkney, the extension has been a 
great boon to the fishermen, by enabling them to obtain early informa- Early mfomwr 
tian as to where shoals of herrings appeared round the different hb^^^ 
olandSy so that they could at once remove to the grounds where appeared, 
they were lying. The wire has also been most valuable, by putting 
it in the power of fishcurers, when their supplies of salt and 
barrala ran short at particular stations, owing to the fishing having 
proved unexpectedly abundant, to get additional quantities quickly Additional 
from Wick. Formerly^ when wmmunications could only be sent ^^jf ^nd 
through the regular post, several days elapsed before such extra sait qnickiy 
supplies could be obtained, and la^ quantities of fish <^US^^ §sbin was 
ware often worthless before they arrived; but last season they abonlant^ 
were got on the afternoon or evening of the same day on which they 
were otdwed. At Seawick and Walls in Shetland^ the extension 
has also been of great advantage to those engaged in the fishing 
industry, and, altogether, it is a cause of much satisfaction to the 
Board that these telegraphic wires have been laid. 



HARBOURS. Harbours. 

In Appendix £ will be found a ipeport by the engineers upon the Engineers' Re- 
harbour works completed by the Board duiiog the year. ^^' 

Since the constitution of the Board on 16th October 18S2, they ^^^^^ 
have given assistanoe iu the construction or improvement of die i^^i^^ since 
following harbours, viz.:— Bosehearty, Aberdeenshire; Findochty, constitution of 
Ban&hii^; Ness, Island of Lewis; Crovie, Banffshire; and St^^' 
Monanee> Fifeshire. 

The fij:st two of these harbour works, vi^.> Bosehearty and 
Findochty, were undertaken by the old Boards the former having 
been begun in the wmmer of 1881, and the latter in the summer of 
1882. 

The works at Bosehearty included the construction of a break- Bosehearty. 
water head and outer rock excavation at the west harbour, the 
erection of a return head at Port Rae Pier> the Removal of rock 
which projected beyond the wall of the breakwater at the west 
harbouri and the reduction of the height of the rocks at the entrance 
to Port Rae Pierw These works were all completed in the end of 
188^ with the exception of the removal of the shoal at the entrance 
to Port Rae Pier, for which it was agreed to place £250 at the dis^ 
posal of the Bosehearty Harbour Board, to be expended as tides 
and weather permitted. On Uie works undertaken there was 
expended by the old Board £1660, 7d. 4d., while the new Board 
have expended £421, 3s. Sd., making a total expenditure of £2081, Total 
lOs. 7d., of which the Bosehearty Harbour Board contributed ^^p®"^*^^'®- 
£500. 
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ture 



Deairabillty of 
FUhermen 
ar ranging to 
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Benefits from 
Harbour. 



Crovie. 

Total expendi- 
ture. 

St Monance. 



Total ezpendi« 
ture. 



Above five 

Harbour 

Works. 



Total expendi- 
ture. 

Stonehaven 
Harbour. 



Nogotiations 
for its improve- 
ment. 



The Findochty Harbour Works embraced the ereotion of a break- 
water, the construction of an additional breakwater on the eastern 
side of the creek, and the erection of a breast wall at its root 
Towards the expense of these works, which were completed in 1884, 
the fishermen of Findochty contributed £3000, while in carrying 
them out the old Board expended £1913, 7s. 9d., and the new Board 
£9418, Is., making a total expenditure of £11,331, 8s. 9d. 

Of the three works undertaken by the present Board, the erection 
of a much-needed harbour at the Port of Ness was the most import- 
ant. This harbour, which was oomplete4 early in 1885, cost £5809, 
28. 2d., of which the trustees of the late Sir James Mathesoo 
generously contributed £1500. 

Seeing that the harbour at this place was erected for the benefit 
of the fiishermen of Ness, it is to be hoped that they will make 
arrangements for olearing the channel of sand should it at any time 
show a tendency to become silted up, as well as to keep the works 
in an efficient state of repair. 

It is satisfactory to know that smacks are now plying regularly 
between Stornoway and Ness, and that the Ness fishermen are now 
getting a market for their fish not previously avaUable. This 
is especially the case in regard to halibut, which was used only for 
bait previous to the erection of the new harbour. 

At Crovie the Board erected a landing slip for the boats fishing 
from that creek. The slip was completed in September last, ana 
cost £1225, Os. 6d., the Crovie fishermen contributing £300. 

The works undertaken by the Board at St Monance comprised 
the additional excavation of rock in the basins of the east and west 
harbours, and the widening of the entrance to these harbours. 
Towards the expense of the works, which amounted to £1839, 
18s. Id., the resident fishermen contributed £500. 

On the above five harbour works the Board have thus expended 
£18,713, 5s., and if to this be added the amount expended by the 
old Board on the harbours of Bosehearty and Findochty, viz., 
£3573, 15s. Id., it will be seen that the gross expenditure on the 
harbours which the present Board have assisted in constructing or 
improving, has amounted to £22,287, Os. Id., towards which £5800 
has been contributed by the different localiti^. 

The Board are at present in communication with the trustees of 
the Stonehaven harbour with the view of assisting in the im- 
provement of that harbour, and as the adoption of either of two 
schemes which have been proposed would involve the expenditure 
of a considerable amount of money, the Board have, in view of the 
limited funds placed at their disposal, delayed steting what assist- 
ance they would give for the improvement of any other harbours 
until the negotiations regarding Stonehaven had advanced to such 
a stage as to enable them to know what funds would be available 
for other works. 

As will be seen from the following list, the number of harbour 
works which the Board have been enabled to undertake, bears a 
very small proportion to the number of applications made to them 
for assistance : — 
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List of Harbours for u hico application has been made to the Board List of 
for aid in their construction or improvement, none of which tScST/^^ 
they have as yet agreed to assist. asked, none of 



!• Anehmithifi, Forfarshire* 
S. Avoch, Bo80-6hire. 

3. Balintorei Eoss-shire^ 

4. Ballantrae, Ayrshire. 

5. Banff, Banffshire. 

6. Broadford, Island of Skye, 

7. Bummouth, Berwickshire. 

8. Caimbulg, Aberdeenshire. 

9. Coldingha^, Berwickshire. 

10. Cowie, Kincardineshire. 

11. Eyemouth, Berwickshire. 

12. Fair Isle, Shetland. 

13. Foola Isknd, Shetland. 

14. Fraserbi^gh, Abeideenshire. 
16. Girvan, Ayrshire. 

16L Golspie^ Sntherlandaliire. 



which vet 



assistet 

17. Inreiallochy, Aberdeenshira 

18. Keiss, Caithness-shire. 

19. Kinlochbervie, Sutherland* 

shire. 

20. Lochbuy, Island of Mull 

21. Port Errol, Aberdeenshire, , 

22. Port Hopeman, Elginshire. 

23. Portknockie, Banffshire. 

24. Portmahomack, Ross-shire. 

25. St Andrews, Fifeshire. 

26. St Colmbs, Aberdeenshire. 

27. Scoratg, Eoss-shire. 

28. Stonehaten, Kineardineshire. 

29. Stroma Island, Pentland Firth. 

30. Tyree, Island of MulL 

31. Waternish^ Island of Skye» 



In the forgoing list are included applications of a very clamant Applications of 
nature, many of the works desired being necessary, not only^^**™*"* 
for the successful prosecution of the fishing industry, but likewise 
for the safety of those engaged in it. 

In considering the relative merits of the applications, however, pnnds at 
the limited means at the Board's disposal makes it inevitable that ^|^X^^ 
those which can be favourably entertained must be reduced to a S^^'caseTbd^ 
very limited number ; and thus many applications may have to be favourably 
rejected, not because the claims for assistance are indifferent, but ®"**«''**^**^ 
simply because the Board Will not in the circumstances be able to 
do otherwise 

In the end of last year His Grace the Duke of Kichmond and inspectioii for 
Gordon, then Secretai^ for Scotland, requested the Board to have ^ewk*"" "* 
a special inspection made for certain harbours in the Island of 
Lewis, with the view of reporting to him on the subject, and in 
accordance therewith Mr Brebner, of Messrs. D. & T. Stevenson, 
C.E., accompanied by the Secretary to the Board, made the 
necessary inspection, and afterwards furnished a report thereon to 
the Board, which was communicated to His Grace. 

In Appendix E is given an account of the sums received Sums received 
and paid by the Board last year for building or repairing piers ^^J^V^ 
and harbours, and for telegraphic extension to remote fishery Harbours, and 

districts. for Telegraphic 

The Board have again had under their consideration the^ture^'^ 
future maintenance and management of the harbours along maintenance 
the coast, to the cost of which they and their predecessors ^^ntofFiSiDg 
have contributed. It was the practice of the old Board to stipu- Harbours. 
late that no dues should be charged on fishing boats or fishing 
vessels entering these harbours. But the better opinion, and that 
on which this Board would act if they could, is that dues should 
be levied so as to provide a fund for the future maintenance of 
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the harbours, and also that some Local Authority should be 
appointed to \evj dues and to attend to and regulate the affafts 
of ecich harbour. The attainment of these desirable objects, 
by obtaining a special Act of Parliament, is from its expense 
out of the question. The Board, however, thought that resort 
might be had to Provieional Orders under the Acts 24 and 25 
Vict cap. 46, and 25 and 26 Vict cap. 19, which were passed in 
1861 and 1862 to meet cases of a similar kind. Communication 
accordingly was opened with the Board of Trade through the 
Home Secretary, as it is to the Board of Trade that a memorial 
Tbeifcard's for the Order has, as the initial step, to be presented. This 
appT^r^ was necessary in order to ascertain whether they would cou- 
Pmvisionai sidcr this Board as competent ' promoters ' of an Order, and aUo 
Ordeww whether the Board of Trade would insist on the condition, imposed 

as regards all Provisional Orders in other cases, of this Board's 
finding security for the Board of Trade's necessary costs, charges, 
and expenses* Evan were the Board of Trade not to insist on this 
condition, there were otJo^er expenses connected with the necessary 
advertisements and the deposit of plans and a schedule of rates 
which would fall> in the first instance, on this Board as the 
promoters, although, as in all other Orders, a clause would be 
inserted making these expenses repayable as a first charge out of 
the rates and dues imposed. To the Board's application on the 
subject, the Board of Trade sent the following reply through the 
Home Oifice : — 



Board or Tradb (HiRBOim DBPAftnisNt), 

WBITBHAUr GkkSDBFB, 8. W.^ 

Sir,*^I am directed by the Board o£ Trade to acknowle^ the tBoeip^ 
of your letter of the 231x1 ult, in which you transmit copj of a letter 
from the Fishery Board for SeoUand relative to th^ qu^ion of fisher- 
laen and others looally interested being constituted aa harbour authanties 
for places in Scotlaod by provi^onal Orders under the general Pier And 
Harbour Acts, 

In compliance with your request for the observations of this Board in 
the matter, I am to ask that you will lay the following remarks before 
Secretary Sir William Harcourt. 

The constitution of a harbour authority is one of the objects which 
may properly be made the subject of an application for a Provisional 
Order, under the General Pier and Harbour Acts, and the power conferred 
by these Acts upon the Board of Trade for this purpose has from time to 
time been exercised in respect of places in Scotland, and other parts of 
the United Kingdom. 

The Board of Trade are, howerver, only able to exercdse this power upon 
due application made to tiiem, and though always desirQus to further any 
scheme deserving of support, they have no authority to initiate the 
proceedings for an application. It is therefore difficult to see how the 
object in question can be attained, in respect of the incorporation as 
harbour authority at any place, of persons locally interested, unless such 
persons themselves come foiward as promoters, and are prepared to defray 
preliminary expenses in respect of the application for the Order and of 
the earlier steps for administering its provisions. 
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Where an Order is made and confirmed by Ftoliament^ soch' expensee 
oovld eventnallj be repaid out of the proceed^ of any rates leviable under 
i%y and provisions to this effect are commonly included in Provisional 
Orders. But it is impossible to say whether, in any particular case, an 
Order could be made, or if made, what its provisions would be, until the 
requisite statutory notices have been given, and any objections which 
may be fcnrthcoming have been considered. 

The steps to be taken by promoters of Provisional Orders are explained 
in pages 9 to 12 of the accompanying memorandum, which has been 
prepared for the information and guidance of persons interested in works 
on tidal lands. The only charge made by this department to promoters 
is the fee of £35, mentioned in Regulation 8, at page 11, of the memor- 
andum, which has been fixed in consultation with the Treasury. 

Among recent Scottish Orders may be mentioned * The Port Seton 
* Harbour Order 1878,' * The Fortrose Pier and Harbour Order, 1879,' and 
•The CttUen Harbour Order, 1884.' 

Brf these orders respectively harbour authorities were constituted at Port 
Beton, in the county of Haddington; Portrose, in the county of Boss ; and 
CuUen, in the county of Banff, and the orders were eoafirmed by the 
following Acts of Parliament : — The Pier and Harbour Ocden Confirma- 
tion Act, 1878 (Na 1), 41 and 42 Vict cap. 114 (local) ; the Pier and 
Harbour Orders Confirmation Act, 1879, 42 and 43 Vict. cap. 55 (local); 
and the Pier and Harbour Orders Confirmation Act, 1884, 47 and 48 Vict 
cap. 216 (local). 

*The St Monance Harbour Order 1885,' now awaiting confirmation 
by Parliament, includes amongst its objects the incorporation of a body 
of Harbour Commissioners for St Monancef, in the county of Eifa 

I have the honour, &c. 

(Signed) C. CECtL TREVOR, 
ihe Under Secretary of State, 
Home Office. 



We have printed this letter in full, in order that your Lordship 
may have before you the view which is taken by the Board of 
Trade on this question. We need hardly point out that the statutes 
referred to, ana the rules framed for carrying them out, were passed 
before this Board came into existence ; and, as public opinion is 
now aU io favour of local government, we submit that the whole 
subject should be reconsidered, and that speedily — ^because, beyond 
doubt, it is not for the public advantage that harbours, built to a 
large extent with public money, should be left, after completion, to 
take care of themselves. 



SAI.MON FISHERIEa 

In the course of last summer, Mr Young, under the direction of Mr YoaVs 
this Board, inspected the salmon fisheries in the Inner and Outer ^P^tions. 
Hebrides, including the islands of lelay. Mull, Skye, the Lews and 
Harris, North Uist, Benbecula, and South Uist ; the Salmon Bivera 
belonging to the mainland of Scotland having been previously in^ 
spected and reported upon by him in 1883 and 1884, including 
those on the East Coast from the Forth to the Kyle of Sutherland, 

/ 
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both inclndive ; those in Ayrshire aod on the Scottish shore of the 
Solway Firth ; and those ia the oountieB of Caithness, Sutherland^ 
Boss and Cromarty, Inverness, Ai^yll, and Dombarton. The valu* 
able fisheries in the lochs and streams and around the shoved of 
the Orkney and Shetland Islands still remain to be inspected 
and reported on. Mr Young's Report on the Salmon Fisheries 
in the Inner and Outer Hebrides forms Appendix G- to this 
Report, and we have the hononr to inform you that the Board 
approved of it after having given it careful consideration. 

The salmon fishings in the Inner and Outer Hebrides ap^r to 
be entirely free from the salmon disease, which has manifested 
itself, at various times during the last ten years, with more or less 
severity in several of the rivers on the mainland, such as the 
Tweed, the Tay, the Dee, Don, Deveron, and some of the Ayrshire 
and Solway rivers. During the past year it has been lees virulent 
than formerly on the TiAreed and other infected rivers. The follow- 
iag return shows the number of diseased fish taken from the Tweed 
ai^ its tributaries, which bare suGFered nx)re than any other rivers 
in Scotland from the ravages of the salmon disease during the last 
five years : — 



1881. 1882. 1883. 1884, 1885. 



Salmon, 
Grilse, . 
Trout, . 



2,372* 11,260 
260 1,858 
187 1,454 



3,919 
211 
673 



6,665 

951 

2,700 



2,477 
427 
621 



Totals, 2,819 14,572 4,803 10,316 3,525 



This ^Lves a total of 36,034 diseased fish in the course of five 
consecutive years. But the two first years of this quinquennial 
period show nearly as great a number of diseased fish (17,391) 
as the three last years (18,646); and the second year (1882), 
shows a greater number of diseased fish than 1884 and 1885 put 
together. 

In the beginning of this year Mr Young suggested to the Board 
that it would be very desirable to have drawings of the mosjt 
successful salmon-ladders in Scotland, such as the ladder on 
Deanston dam on the Teith; the pass on Morphie dam on the 
North Esk; the subsidiary dam on the Girvan at Bridgemill; 
the ladder which has been constructed to enable sahnon to pass 
round the Falls of the Moriston in Inverness-shire; the twp 
' Macdonald Fish ways ' recently erected on the impassable dams 
at Westfield and Ashbank on the Ericht ; and the salmon-laddes 
now in process of construction at the outlet of Loch Boon. These, 
with the exception of the last-named, have been fully described 
by Mr Young in his various Beporta to the Board. But mere 
descriptions, however detailed and accurate, give a very imperfect 
idea of such works; and it is therefore thought that drawingp 
would be advisable in order to illustrate and explain the descrip- 
tions. 

' Colonel Macdonald, of the United States Fish Commission, the 
inventor and patentee of the Macdonald Fishway, has designed a 

* Includes 171 descriptioiL not tak^n. 
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ladder for faoilltalittg the passage of salmon over the Falls ol ikh 
Tammel, which there is every reason to believe would be entirely 
snoeeesftiL But, owidg to diffioulties with the proprietoni of t&a 
Falls, there seems at present to be hut little pvospect oi Ookniel 
Macdouald's design being carried into etifect, altfaoagfa it would opeik 
tip 20,000 acres of loohs and 60 miles of rivers to the mignO^ory 
Balmonidm, and so imm^^seiy increase the produotivenesa o{ the 
Tay by developing new and extensive spawning grounds. Fall 
particulars with regard to the waters which would be opeited w by 
pkciog an ^cient ealmon-ladder on the Falls of Tummel wiU be 
iound in Mr Young's Keport to the Board oh the itttigeet, dated 
4tb Mar 1884. The estimated cost of the Macdonald FidiWay ott 
the Palls of Tummel is jE344. 

Two rivers have been reudered accessible to salmon in the course Riven opened 
of last year, viz., the Ericht and its tributaries i^vb Blairgowrie ffthL^™**" 
and a small stream termed Uie Ballanachist in North Hsnris and of la^^^r^ 
ahe lochs belonging to its basin^ Macdonald Fidiways ha^a been ^^^^^^ 

E laced on two impassable dams on the £ri(^t, and improvements andtl«X1. 
ave been made in some other wars on that river by tihe Taj b^^^ ^. 
Dietriet Bojffd, with the consent and co*operatk)n of the manu*- 
ftuTturers at Blaitgowrle. These dams were inspected bysevtaal 
members of the Tay Board and by Mr Toung, on the 2l8t of 
October last, and since then it has been stated on good authority 
that salmon have been seen 10 and 12 miles above the uppermort 
dam. There are no fewer than 5 weirs on the Ericht at Blaiiv 
gowrle which have been operated on with the view of enabling 
salmon to ascend to the upper waters of the Ericht^ and also to 
the Ardle and Shee which unite to form it, and which together 
have a drainage area of 150 square mUes. The lowest weir is 
just above Blairgowrie Bridge, and the uppermost one at West^kl 
is about 2 miles farther up the stream. The lowest weir is not 
a serious obstruction, and it will uow be easily passed by the 
narrow channel which has been made in it, and which concentrates 
in a limited space the outflow of water over a considerable length 
of dam. 

A wooden shoot has been constructed near the left bank of the 
river, on the second dam which is about 400 yards above Blair- 
gowrie Bridge. A massive log runs along the crest of this dam, 
and the notch or sluice-way which has been cut in it for a 
depth of 6 inches should either penetrate entirely through it, so aS 
to allow a free and direct passage for the fish after ascending thd 
wooden shoot, or if it be objected tiiat this might weaken the dam, 
then the face of the log should be bevelled ofT^ so as to be at the 
same angle as the face of the wooden shoot 

The third dam is ISOO yards above Blairgowrie Bridge, and id 
about 5 feet from water to water* A narrow channel concentratlug 
the water flowing over the dam has been formed in it Between 
the two last mentioned dams there are natural falls, or rather 
Yapids, called the EeiUi, where there used formerly to be a 
productive and valuable salmon fishery now extinct 
' By far the worst obstructions, however, are still farther up the 
river. They consist of two perpendicular dams — the lowcat at 
Ashbank, being 10 feet in height, and the highest at Westfield, 



Digitized by 



Google 



Izxviii Fofwrth Annual Beptrrt of the 

being fully 13 feet These obstrootipne have for long yearft 
proved inaaperable barriers to the passage of salmon to t& 20 or 
^0 miles of good water above. But now Fishways on the Mao- 
donald principle have been placed apon both of them. These are 
the first Fishways of the kind ever placed on absolutely impassable 
obstructions in this coniitry, and it will be highly interesting tm 
watch their effect. The localities were carefully inspected by 
Colonel Maodonald in the summer of 1884^ and the designs for the 
Fishways were supplied by him. It should be pointed out, in order 
to show the great economy of material and labour under the Mac* 
donald system of fiahway building as compared with other systems^ 
that the ladder at West£eld has a gradient of 4*75 feet horizontal 
to 1 foot perpendicular, and that the ladder at Westbank has a 
gradient of only 4 horizontal to 1 perpendicular. On any other 
system, the gradient would have required to be at least 9 horieontal 
to 1 perpendicular; that is to say, the Fishway would have re- 
quired to be twice as long as the Maedonald Fishway. Yet, in 
spite of their steep gradients, these Fishways worked beautifully 
when filled with waten There was black water thron^outin both 
of them ; while in passes with sa steep a gradient on any other 
system, there would have been a mass of white foaming water 
which no salmon would have been able to face. 
The Baliana- The Other river, with the lochs belonging to its basin, which has 
chirt River, y^^^^ opened up in the course of last year, is the Ballanachist in 
North Hanris, the necessary works having been designed and success* 
fully carried out by Lady Scott's Head Fisherman without the assist* 
cmce of any engineer. Mr Toung inspected the works, then in pro* 
gross, in the end of last June, and suggested some alterations, whioh 
have since been made ; and salmon and sea-trout are now able to 
pass round a fall 20 feet high, and up a steep hill side to Loch-na- 
Morcha, and a smaller loch connected with it The fishings thus 
opened up are to be attached to Tarbert Hotel; and Mr Hornsby, 
the landlord of that hotel, on the 27th January 1886, writes as 
foUows to Mr Young respecting the works : — ' About the Bdlan* 
' achist work, it has turned out a complete success. In one cut 

* in the river near the middle, inspected by you and altered as you 
' suggested, there were counted 57 salmon ascending in half an 

* hour. Two of that number were washed on the bank by the 

* force of the stream. We are still engaged in altering the bed, 

* so as to make it more easy for the fish. The lower pool, also 
^ suggested by you, is a most complete success. Had I allowed 
' the river and lochs to be fished, I am certain we would have 
' taken over 500 salmon. The river at one time got low, and left 
' 23 salmon high and dry. We secured them, and took them up in 
^ tanks to the upper loch (Loch-na-MorchaV 

The pest The past fishing season has been a successful one, though not 

FishlngSeafoiL quite equal to that of 1883, when 35,606 boxes of salmon were 
sent to London from Scotland. Next to 1883, it is, however, the 
best season since 1874. The total number of boxes sent to London 
was 30,362, and the following summary, kindly furnished by 
Messrs Forbes, Stuart, & Co., of London, will show the number sent 
during each week of the season : — 
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' generally succeed in capturing the fish and the poaching imple- 

* mente, it is somewhat rare, owing to the cn^aaisation aiiKnigst the 
' poachers, to.seoure them, or even to sucoe^ in identifying or dis- 
' tinguishing them to the extent necessary for founding a prosecu* 
*■ tiofi. One of these cases occurred the other day on the Don, and 
' several times last winter. When the fish are foul, there is of 
' course no difficulty in dealing with them ; but in this case there 

* were twelve all perfectly clean, which it seemed a pity to destroy 
' or bury. Although we were not actually aware of any powers he 

* had in the matter, we applied to Sheriff Dove Wilson by a petition 
' settii^ forth the circumstances, and asking his warrant to transmit 
' them to London for sale — the proceeds to be applied to the uses 

* of the Fishery Board. • The Sheriff, as we had foreseen, declined 

' to grant such a warrant, saying that no authority from him could . 
' legalise an illegal act, and we are therefore c<»npelled to destroy 
' a number of wholesome tad valtiable fish. We venture to ffuggest 
' that — in view of k continually recurring eiroumstance like tfai& — 
' it might be advisable, in the event of any new Salmon Fishery 

* legislation, to make some ear^fuUy-guarded provision for snch a 
' case (applicable to Fishery Boards alone) as an exception to § 21 

* of Ae Act of 1868/ 

On receiving thi^ letter Mr Young wrote to the Clerks to the Tay 
District Board to inquire what was their practice in such cases, and 
received for answer that * Our practice is to distribute good $sh 
'so seized among, th^ Infi^rmary and other ehaxitable iiistitu- 

* tions.' 

It is obvious thatk as th^ kw at present stands, the clean aa well 
as the foul fish taken from poachers during the aonioal close (itne 
must be destroyed. The prohibition against selling or using is 
absolute. The 2l8t section of the Salmon Fishery Act of 1868 im- 
poses a penalty upon * Any person who shall buy, sell, or expose 

* for sale> or have iti his possession any salmon/ during the annual 
close time. It might possibly, however, be worth, considerinfi;. in 
the event of any future legislation, whether power might be given 
to District Boa^ to sell clean salmon taken from poachers, and 
apply the proceedstfor the protection of the river, and for thAt pur- 
pose only. It would be a sort of retributive justice on the poacher 
to employ the proceeds of his illegal fishing in putting a stop to 
such fishing for the future, though practicsl difficulties might pos- 
sibly present themselves in giving effect to the sliggestion of tiie 
Dee and Don District Boards. 

Since the Bye-laws fixing Fishery Districts, Estuaries, Annual Alterations of 
Close Times, &c, were published along with the Salmon Fishery Acts ^yo-^^s- 
of 1862 and 1868, considerable changes have taken {dace, owii^ to 
new Fishery Districtst haeving been formed, and the Annual Close 
Tinves Of a nnmber of rivers having been atfaened ^af Ordears under 
the hand ot the Secretary of State, in virtue of the powers conferred 
npMi him by the 9th section of ^The Salmon Fisheries (Scotland) 
'Act, 1868.' These alterations were all duly published in the 
Edinburgh Gazette, But as that paper is not generally accessible, 
it hm been jndged advisable to publish* them tn a separate form, 
and they will accordingly be found collected in Appendix 6, No. 
IL, drawn up by Mr Young. 
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ESTIMATED PEODUCE AND VALUE OF THE SEA 
AND SALMON FISHERIES OF SCOTLAND. 

The total estimated produce and value of the Sea and Salmon 
Fisheries of Scotland, for the year 1885, are as follow :** 



Cured Fish. CURBD Ffsfe — 

Herrings, 1,572,952J barrels, at 208. per barrel, . 

Cod, Ling, and Hake 125,352| cwts. at 208. per cwt. 

Cod, Ling, and Hake 7,100 barrels in pickle at 

30s. per barrel, 

Total Value of Cured Fish, . 



Fish sold fresh. FiSH BOLD FSBSH — 



White Ilsh. 



Shi^rul^^ 



White Fish^ 



Herrings, 

Sprats, 

Mackerel^ 

Ood, 

ling, 

Torsk (Tusk) 



419,625 twte., 
67,278 „ 
12,369 „ 

201,108 

49,090 

531 



n 
n 



Saith(Coal Fifth) 47,096 
Haddocks, 522,464 
Whitings, 99,638 

Turbot, . 7,350 

Halibut, . • 28,427 
Sole (Lemon 

Sole) . 5,898 

Flounder, Pkicey 

and Brill, 83,810 
Skate, . 106,552 
Other Kinds of 

White Fish, 74,223 



£122,034 

4,190 

3,995 

93,466 

27,219 

181 

10,406 

304,612 

38,551 

13,535 

20,063 



7,486 






52,866 
15,765 



23,476 



Total Produce 
and Value of 
White Fish 
sold Fresh, 1^725,459 cwts., 

Shell Fiah— 

Oysters, . . £809 

Mussel^ . . 15,367 

Lobsters, . . 35,081 

Crabs, . 23,740 
Other Kinds of 

SheUFish, . 14,196 
Total Value of 

Shell Fish, . — 89,193 



£737,824 








Salmon. 

Total value of 
Fiaheries. 



Salmon, 



Total Value of Fish sdd Fresh, 



£1,572,952 5 
125,352 10 



10,650 
£1,708,954 15 





a 



827,017 
323,851 








Gitoss Total estimated value of the Sea and 
Salmon Fisheries of Scotland for the 
year 1885, £2,859,822 16 
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RCOWPMIC OHANGBS IN THE nSHERY INDUSTBT. 

Tiie Board oaui^ coi^dude tbis Beport /widioiitt vetenrUigi to the- increaaed 
increased atteotion which is being paid by the trade and the public Jfthe^F^jfw 
to sundry questions affecting the prosperity of the fishing industry, indastry. 
the discussion of whichcai^aot laiV tp.bevuljbiaifttely beneficial to 
this important interest One of these is the possibility of increas- 
ing the facilities for forwarding the fi^h to the consumer, and 
improving tlie existing arrangetnents tor their distribution over the 
country. It is of vital importance to a fisberm^Mi to get his fish importance of 
ashore fresh, and spnt op. to maiiket with as little delay and Jij^^u^d^'*^ 
at as small an expense as |)0sslbl& One great advantage which cheapivto 
the steam trawler has. over the line fisberinau is. the facility with ^^^^^ 
which he can steam to harbour with his cargo of fish; and re- 
cently steam trawlers have been tdking t)ut licences for towing 
purposes so that they can tow fishing boats. There is here room 
for an obvious improv,Qmant on the present syatem, for where 
there is any considerable fleet of boats, thev might amongst 
them furnish sufiicient employment for a small steam tender of 
their own, which, acting as a carrier, would enable them to devote 
to fishing the time now spent in running to and from the fishing 
grounds. As regards the mode of distribution, the practice of Mode of 
selling by a salesman from the boats as they arrive is, in the i>istri>>atio>i- 
larger towns, such as Aberdeen, growing in favour. The fish so 
sold are principally bought up by middlemen in correspondence 
with the different markets, and who forward them by express 
trains all over the country. The competition is too keen to admit 
of the middleman taking too much ppfit, and pr&ctically he is no 
great harden on the consumer. The heaviest charge which the 
consumer has to pay is to the railways, the cost of the carriage of 
the less valuable fish being about one-third of their value. By 
many persons this system of selling herring by auction at the pier- 
head is strongly recommended in place of the ' bounty ' system, 
adverted to in the beginning of this Beport, and to which the 
heavy losses sustained by the curers are generally attributed. The Bounty 
bounty system has certainly been injurious in many w^s. It has ^y®*®™- 
tempted the fishermen to begin fishing too early in the season, and 
to use nets with too small a mesh, and with the result that the 
fish caught are inferior in size and quality. The Board have been 
urged to interfere by prohibiting undersized nets; but as any rules 
which they might issue are only operative within the three mile 
limit, the matter ought soon to cure itself if the trade would 
adopt the practice of buying from day to day, at the prices of the 
day, and according to the quality of the fish. The Board have 
thought it best to come to no decision on the matter, till at least 
the result of the fishing of 1886 is seen. There is a very general 
desire not to purchase herrings for curing upon the East Coast and 
in Orkney before the 20th July, nor in Shetland before the 25th 
June, and at all the principal stations to buy only daily at the 
current prices of the day, as these may be regulated by the quality 
of the fish ; but how far this new system will become general, and 
how long it will continue, remains to be seen. 
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We regret that, from various causes, this Report has uot been 
transmitted to your Lordship in time to be laid before Parliament, 
prior to the discussion concerning the Board . and its operations 
which took place in the House of Commons on Monday 24th May 
1886. 

We have the honour to be 
My Lord, 
Youi Lordship's most obedient Servants, 

THOMAS J, BOYD. Chairman. 

JOHN GUTHRIE SMITH, Depviy-Chairman. 

GEO. H. M. THOMS. 

ALEXR. FORBES IRVINE. 

J. R G. MAITLAND. 

S. WILLIAMSON. 

J. COSSAR EWART. 

J. MAXTONE graham: 

JAS. J. GRIEVK 
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APPENDIX A.— TABLE II. 

HERRING FISHEttY.— ACCOUNT of the Number of Barrds of White Hereikos 
Cured or Salted in Scotland by Fish-Curers on Shore in the Year 1885 ; and 
the Districts in which Cured, dutingiiishing the Herrings Cured Gutted from 
those cured Ungutted. 



DISTRICTS. 


Herrings Cured 
Gutted. 


Herrings Cured 
Ungutted. 


Tetal Cured 
on Shore. 


Gutted and 

Packed 

within 24 

hours aft«r 

being 

caught 


Gutted and 

Packed; 

lt>utfia^ 

ii^hiA24 

hfliurs after 

iMing 

caught 


Barrels. 


Barrels of 
Bulk. 


Eyettduth, . 


Barrels, 
17,698 


BarreU. 
1,422 


8,709 


Number. 
10,658 


JBarrela, 
88,887 


Leith, 


1,250 




98 


8,0784 


4,4211 


Aniitruther, . 


^707 


165 


716 


5,485 


9,022 


Montrose, . 


18,926 


2,888 


874 


2,098 


24,776 


Stonehaven, 


19,148 


1,454 


815 


8,208 


24,125 


Aberdeen, . 


«2,^4i7 


8,509 


2,899 


8,260 


81,815 


Peterhead, . 


209,157 


7,989 


1,249 


8,090 


221,485 


Fraserburgh, 


262,079 


8,679 


101 


10,460 


276,819 


Bbiiff, 


26,078 


122 


80 


... 


26,230 


Buckie, 


20,854 


610 


270 


8,441 


25,175 


Findhom, . 


7,500 


178 


... 


9 


7,687 


Cromarty, . 


4,486 


240 


... 


... 


4,676 


Helmsdale, . 


14,900 


70 


... 


1,069 


16,089 


Lybiter, . 


18,208 


200 


... 


691 


19,099 


Wick, 


108,686 


2,426 


399 


6,298 


117,754 


Orkney bits, 


49,989 


8,811 




... 


SS,800 


SbeMand Isles, 


862,141 


1,081 


478 


6,200 


809,995 : 


Stomoway, . 


85,775 


28 


i 


28,267J 


11«,W«| 


Lock Broom, 


2,964 






... 


«,W4 


TiDchOaiTon&Skye, 


4,729 


... 


2,469 


548 


^,W 


Fbrt William, 


1,277 


14 


80 


... 


i,«71 , 


* Ctoipbeltown, 


250 






44,541 


44,791 : 


1 

» Inveratay, . 


459 






14,791 


16,250 


[ BotiRSay, . 


211 




965 


1,786 


2,962 


Greenock, . 


... 






8,448 


8,448 


1 Ballantrae, . 
Total, . 




... 


628 


27,048 


27,671 


1,802,019 


84,826 


14,769i 


189,8041 


l,540,41S!i 



Fishery Board for Scotland, 
Edinburgh, Ist May 1886. 



DUGALD GRAHAM, 
Seereta/ry. 
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APPipIsroiX A.— TABLE UI. 
HERRING FISHERY.— ACCOUNT of the Total Number of Barrels of Whit* 
Hkrbihos Cured or Salted in Sooti.and, on Board of Vessels and on Shore, 
in the Year 1885; distinguishing the Heriings Cured Gutted from those 
Cured Ungutted. 





Herrings Cured 


Herrings Cured 






Gutted. 


Ungutted. 














Total 
^errings 
Cured on 
board of 


DISTRICTS. 


Gutted and 
Packed 


Gutted and 
Packed; 








within 24 

hours after 

being 

caught 

Barrels. 


but not 

within 24 

hours after 

being 

caught 


Barrels. 


Banselsof 
Bulk. 


Vessels and 
pn Shore. 




Barrels. 


Number. 


Number. 


Barrels. 


Eyemouth, 


17,6P8 


1,422 


8,709 


10,658 


33,387 


Leith, . 


1,912 




268 


8,07Si 


5^2531 


Anstruther, . 


2,707 


165 


715 


5,435 


9,022 


Montrose, 


18.926 


2,883 


874 


2,098 


24,776 


Stonehaven, . 


19,148 


1,464 


816 


3,208 


24,125 


Aberdeen, 


62,647 


8,509 


2,399 


8,260 


81,815 


Peterhead, . 


211,546 


8,161 


1,249 


3,131 


224,087 


Fraserburgh, . 


262,079 


3,679 


101 


10,460 


276,319 


Banff, . 


26,078 


122 


30 


... 


26,230 


Buckie, . 


20,854 


610 


270 


3,441 


25,176 


Findhom, 


7,600 


178 


... 


9 


7,687 


Cromarty, 


4,436 


240 






4,676 


Helmsdale, 


14,900 


70 


... 


1,069 


16,039 


^r*: : 


18,208 


200 




6P1 


19,099 


108,686 


2,426 


899 


6,293 


117,754 


Orkney Isles, . 


49,989 


8,311 


... 




53,300 


Shetland Isles, 


862,484 


1,081 


478- 


6,200 


370,238 


Stomoway, 


86,427 


23 


i 


28,274i 


114,7241 


Loch Broom, . . . 


3,861 


638 


374 


3,724 


8,087 




6,816 




2,609 


943 


10,368 


Fort William, . 


2,027 


41 


80 




2,148 


Campbeltown, 


250 






44,541 


44,791 


Inveraray, 


1,374 






25,005 


26,379 


Rothesav, 


647 




1,017 


1,801 


3,465 


0,596 




... 


9,740 


16,336 


Ballantrae, . 
Total, . 






628 


27,043 


27,671 


1,317,236 


35,218 


16,506J 


204,997} 


l,572,962i 



SUPPLEMENTARY NOTE, showing the Number of Barrels of Whitb Herringb 
Cured or Salted on the West Coast of Scotiand in the Year 1886, stated ac- 
cording to the Districts where the Herrings were caught 




StozuQway, 

Loch Broom, . 

Loch Carron and Skye, 

Fort William, . 

Campbeltown, . 

Inveraray, 

Rothesav, 

Greenock, 

Ballantrae, 



Total, 



114,781J 
8,948 

16,950 
2,412 

45,342 

26,379 
3,673 
8,813 

27,671 



258,969} 



Fishery Board for Scotland, 
igdia bprgh , Ut May 1886. 



DUGALD GRAHAM, SeereUtry. 
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APPENDIX A. -TABLE IV. 

HERRING FISHERY.— ACCOUNT of the Total Number of Barrels of White 
HsRBiNGS Branded in Sootlakd in the Tear 1885 ; and of the Brandings in 
each District 



DISTRICTS. 


Total Branded. 


Eyemouth, 

Leith, 

Anstmther, 

Montrose, 

Stonehaven, 

Aberdeen 

Peterhead, 

Fraserburgh, 

Banfl^ 

Budrie, 

Findhom, 

Cromarty, 

Helmsdale, 

Lybster, 

Wick, 

Orkney Isles, 

Shetland Isles, .... 

Total, . . . 


2,1114 
268 
820 
18,280i 
18,146i 
47,648 
158,000 
148,464i 
20,162 
14,777 
5.8684 
8,8494 
11,6584 
11,6214 
67,484 
80,7994 
144,8804 


♦689,825 



* Of this number, 220,4914 Barrels were branded Crown Full. 

„ 818,258 „ were branded „ Maties. 

„ 86,7444 „ were branded „ Spent. 

,, 68,881 „ were branded „ Mixed. 

„ ... ,, were branded „ Repacked. 

689,825 B anrels. The Fees thereon amounted to £11,488 15 

Bank Interest, ... 4 

Total Receipts, £ 11,488 15 4 

NOTE, showing the Total Number of Barrels in the foregoing Account Branded 
*FuU,' * Maties,' or 'Spent' 







Number of Barrels assorted and Branded. 


DISTRICTS. 










Crown Full 


Matiea. 


Spent 


Eyemouth, 


1,0884 


601 


874 


Leith, . 










68 


121 


21 


Anstruther, 










41 


258 


72 


Montrose, 










8,150 


5,864 


8,6274 
2,1404 


Stonehaven, 










4,890 I 


5,617 


Aberdeen, 










18,880 r 


21,6484 


6,968 


Peterhead, 










45,164 , 


81,880 


20,040 


Fraserburgh, 










40,646 


88,678 


10,524 


Banff, . 










4,0854 


10,7084 
4,9584 


2,8884 


Buckie, . 










4,048 


2028 


Findhom, 










2,4634 


2,784 


267 


Cromarty, 










1.785i 


1,240 


874 


I Helmsdale, 










6,8474 


4,171 


1,076 


Lybster, , 
Wick, . 










5,678 


8,0054 


58 










26,984 


81,666 


5,125 


Orkney Isles, 










10,802 


15,765 


1,8884 
29,9474 


Shetland Isles, .... 


50,629^ 


89,462 




T 


9tal, 


• 




220,4914 


818,258 


86,7444 



Fishery Board for Scotland, 
Edinburgh, Ist May 1886. 



DUGALD GRAHAM, Seordary. 
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BarrOi. 

523,789* 

252,979* 

897,795 

466,708 

349,828 

689,886 

494,182* 

462,612* 

470,996* 

653,426 

669,825 




>> 


1 


1 S 1 S' i" i i B S i 1 § 

p^ i-r i-r « i-r ^^ 




If 
1 


Bis. or Cfratu, 
108,167* 
111,959 
130,847* 
134,212 
185,906 
249,401| 
196,067* 
302,218 
286,826* 
944,864* 
220,608* 




1 


Barrds. 
884,822* 
486,288* 
716,871* 
771,566 
656,991 
1,224,198* 
916,098 
980,765* 
1,083,087 
1,462,213 
1,862,449 
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Tear ended Slst December 1875, for Scotland only, 
Tear ended Slst December 1876, for do. 
Tear ended Slst December 1877, for do. 
Tear ended Slst December 1878, for da 
Tear ended Slst December 1879, for do. 
. Year ended Slst December 1880, for do. 
Year ended Slst December 1881, for do. 
Tear ended Slst December 1882, for do. 
Tear ended Slst December 1883, for dow 
Tear ended 81st December 1884, for do. 
Tear ended 31st December 1885, for do. 
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APPENDIX B.— TABLE I. 
COD AND LING FISHEEY.— ACCOUNT, by Districts, of the Number of Vessels 
fitted out in Scotland for the Cod and Lino Fisheiy, in the Year 1885 ; of 
the Tonnage of the Vessels, and the Number of Men; also of the Quanti^ of 
Cod, Ling and Hakb Cured on Board ; distinguishing whether Cured Dried or 
Cured in Pickle. 



DISTRICTS. 


Vessels. 


Tonnage. 


Men. 


Total Quantity of 

Cod, Ling and Hake 

Cured on board of 

Vessels. 


Number 
of Fish. 


Cured 
Dried. 


Leith, . 
FraserbuiKh, . 
Orkney Ides, . 
Shetland Isles, 
Stomoway, , 

Total, . 


Number. 

8 

9 
22 
24 

1 


Tons. 

228 

165 

1,898 

1,811 

55 


Number. 

85 

54 

287 

264 

9 


Number. 

28,870 

155,890 

482,182 

117 


Cwte. 

1,040 
4,598 
8,882 

4 


59 


8,157 


599 


616,509 


14.469 



Fishery Board for Scotland, 
Edinbuigh, Ist May 1886. 



DUGALD GRAHAM, Secretary. 



APPENDIX R— TABLE II. 
COD AND LING FISHERY.— ACCOUNT, by Districts, of the Cod, Lino and 
Hake taken at the Cod and Ling Fishery in Scotland by Open Boats and 
Cured on Shore, in the Year 1885 ; distinguishing the Fish Cured Dried and 
the Fish Cured in Pickle. 





Total Quantity of Cod, ling and 




Hake Cured on Shore. 


DISTRICTS. 










Number of 


Cured 


Cured in 




Fish. 


Dried. 


Pickle. 




Number. 


Cwte. 


Ba/rr«iU. 


Anstruther, 


172,769 


7,260 


89 


Montrose, 










66,185 


2,275 




Stonehaven, . 










15,826 


572i 


... 


Aberdeen. 
Peterhead, 










48,218 
80,862 


Msai 


5 
285 


Fraserbuigh, 










99,152 


8,240 


215 


Banff, . 










55,425 


1,900 


814 


Buckie, . 










80,919 


1,008 


2,981 


Findhom, 










24,592 


207 


768 


Cromarty, 










1,052 


6 


85 


Helmsdale, 










8,855 


55 


77 


Lybster, . 
Wick, . 










11,460 


68 


399 










61,928 


844 


1,802 


Orkney Isles, 










428,108 


18,695 


48 


Shetland Isles, 










1,094,676 


49,759 


•». 


Stomoway, 










420,609 


18,218 


62 


Loch Broom, 










79,875 


8,200 


•.. 


Loch Carron and Skye, 








45,648 


1,805 


... 


Fort William, 








85,620 


8,865 


... 


Campbeltown, .... 


86,992 


1,185J 


26 


• 


Total 








2,852,766 


110,888i 


7,100 



Fishery Board for Scotland, 

Edinburgh, Ist May 1886. 



DUGALD GRAHAM, Secretary. 
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APPENDIX B. —TABLE III. 
COD AND LING FISHERY.- ACCOUNT, by Diskricta, of the Total Quantity of 
Cod, LiNCkand Hake taken, both by Vessels and bv OpexL Boats, at the Cod 
and Ling Fishery in Scotland, and Cured, in the Yeat lw5 j dwtinguidiing 
the Fish Cured Dried and the Fish Cured in Pickle. ' 













Total Quantiity of IDod, Li^g and 
Hake Cured. 


DISTRICTS. 










Number of 


Cured 


Cured \n 




Fish. 


Dried. 


Pickle. 


' 


Number. 


Owta, 


Barrels. 


Anstruther, . 


172,769 


7,260 


89 


Montrose, 










66,185 


2,275 


^. . " 


Stonehaven, 










15,826 


^724 


... 


Aberdeen, 










43,218 


1,4864 


5 


Peterhead, 










30,862 


744 


285. 


Fraserburgh, . 










120,022 


4,280 


215 


Banff, . 










55,425 


1,^900 


314 


Buckie, . 










80,919 


1,008 


2,981 


Findhom, 










24,592 


207 


76a 


Cromarty, 










1,052 


6 


85 


Helmsdale, ' . 










3,855 


65 


. W 


Lybeter, . 
Wick, . 










11.460 


68 


899 










61,928 


844 


1,802 


Orkney Isles, . 










578,493 


18,288 


43 


Shethind Isles, 










1,526,808 


58,591 


... 


Stomoway, 










420,726 


18,217 


62 ; 


Loch Broom, . 










79,375 


3,200 


... 


Loch €arronr and Sk* 


y^f 








45,648 


1,805 




Fort William, . 










85,620 


3,365 


'. 


Campbeltown, . 










86,992 


1,185J 


' 2S '; 




Total 


f 






3,461,275 


125,85^i 


7,100 



Fishery Boaijd for Scotland, 
Edinburgh, 1st M^ 1886. 



DUGALD GRAHAM, Seerttory. 



APPENDIX B.— TABLE IV. 

COD AND LING FISHERY.— ACCOUNT of the Total Quantity of Cod, Lino 
and Hake Exported from Scotlaitd, in the Year 1885 ; with the Districts from 
which Exported ; distinguishing the Export to Ireland, to the Continent, and 
to places out of Europe ; also whether Cured Dried or Cured in Kckle. 



DISTRICTS. 


Cod, Ling and Hake Exported. 


To Ire- 
land. 


To the 
Continent. 


To 

Places 

out of 

Europe. 


Total Exported. 


Cured 
Diied. 


Cured 
Dried. 


Cured m 
Kckle. 


Cured 
Dried. 


Cured 
Dried. 


Cured in 
Pickle. 


Leith. 
Aberdeen, 
Orkney Isles, . 
Shetland Isles, . 
Campbeltown, . 
Greenock, . 

Total, . 


CwU. 
9,895 

1,'581 

14,124 

864 

4,180 


Cwt8, 
2,972 

8,'717 


Barrels, 
... 


(hcta, 

4,157 

8,753 

787 

1,761 


Cwt8. 
16,524 

3,758 

2,818 

17,841 

864 

5,941 


Beamis, 


30,144 


6,689 


... 


10,408 


47,241 


i 



fishery Board for Scotland, 
iSUaboigh, 1st Kay 1886. 



DUGALD GRAHAM, Secrek^ry, 
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APPENDIX C— (See separate Table hereto appended). 

APPENDIX D.— TABLE I. 

FISHERY STATISTICS.— Account of the Number of Boats, Decked and 
Unrdecked, irremective of the places to which they belong, employed in 
the Herring Fisiiery in Scotland, in the Season of 1885, in a selected 
Week for each District ; with the Number of Fishermen and Boys by 
whom manned ; of Coopers, Gutters, Packers, and Labourers employed 
at the said Fishery in the Week so selected ; and the Total Number 
of all such Fishermen and other persons so employed. 



Districts where the Boats 

were employed at the 

Herring Fishery. 


Boats. 


Fisher- 
men and 
Boys. 


Coopers. 


Gutters 

and 
Packers. 


Labour- 
ers, 


Total 
Persons 

Em- 
ployed. 


Eyemouth, 


346 


1,972 


160 


1,207 


318 


3,657 


Leith, . 


62 


340 


39 


166 


58 


608 


Anstruther, 


220 


1,320 


78 


320 


100 


1,818 


Montrose, • 


114 


742 


84 


456 


55 


1,837 


Stonehaven, 


91 


687 


49 


300 


47 


1,038 


Aberdeen, 


878 


2,457 


150 


1,413 


242 


14,262 


Peterhead, 


722 


4,832 


427 


2,609 


254 


7,622 


Fraserburgh 


888 


6,055 


460 


3,075 


519 


10,109 


Banff, 


109 


682 


75 


482 


58 


1,297 


Budde. . 


94 


559 


41 


293 


30 


928 


Findhom, 


60 


285 


19 


159 


17 


480 


Cromarty, 


80 


180 


9 


93 


9 


291 


Helmsdale, 


93 


510 


87 


271 


20 


888 


Lybiter, . 


112 


668 


42 


344 


62 


1,116 


Wick, . . . 


483 


3,189 


257 


1.654 


285 


5.835 


Orkney Isles, . 


260 


1,699 


100 


803 


52 


2,654 


Shetland Isles, . 


825 


4,888 


391 


3,011 


102 


8,392 


Stomoway, 


1,081 


6,542 


329 


2,705 


181 


0,757 


Loch Broom, • 


230 


920 


18 


200 


8 


1,146 


Loch Carron and Skye, 


265 


795 


42 


279 


31 


1,147 


Fort William, . 


197 


590 


9 


318 


20 


937 


Campbeltown, . 


402 


1,206 


21 


39 


60 


1,326 


Inveraray, 


264 


918 


4 


.- 


50 


[972 


Bothcsay, 


185 


555 


9 


48 


20 


682 


Greenock, 


239 


723 




... 


18 


741 


Ballantrae, 


411 


1,644 


60 


104 


189 


1,997 



Fishery Board for Scotland, 
Edinbui^h, Ist May 1886. 



DUG^LD GRAHAM. Secretary, 
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APPENDIX E.— No. IL 

REPORT by the Emginbers upon the State of the Harbour Works in 
progress under the Fishert Board for Sootland during the 
Year 1885. 

We have now the honour to submit the following Report on the Har- 
bour Works in progress during the year 1885 : — 

Orovie Landing Slip^ Banffshire, — ^The works connected with the land- 
ing slip at the fishing creek of Crovie, which were suspended during the 
winter of 1884-5, were completed in Septeznber last The slip is 234 
feet in length, extending from the beach to low water of spring tides. 
Previous to the erection of the slip there was an entire absence of any 
facilities for prosecuting the fishings, the boats after the fish had been 
discharged requiring to be hauled up on arriving, the ballast thrown out, 
and again put on board before going to sea. The very limited funds at 
disposal admitted only of providing this landing slip at which boats might 
be enabled to land in good weather, preserve their ballast, and be hauled 
up in security. 

Ness Harbour^ Island of Lewis. — The works at Ness have been com- 
pleted. As mentioned in last year's Report, this small harbour is built 
on an exposed sandy coast, and, like all such harbours, is liable to have 
sand thrown into it by storms. The accumulations of sand have proved 
even more troublesome than was anticipated. The object for which this 
harbour was made, and which it amply fulfils^ was to afford shelter in 
heavy weather to the small class of boats used by the local fishermen, 
and to save them the labour of drawing their bo&ts out of the water above 
high water mark, as they had to do every time they came in. The har- 
bour has, however, been largely taken advantage of by strangers, and 
would evidently become a fisMng centre of some importance if there were 
room and dep^ of water for the large class of boats used by strangers 
coming from the South and the East Coast. The only way to meet th?s 
want is to make an entrance to the eastward of the present one, and this 
would also, to some extent, prevent the present accumulation of sand in 
the harbour. This entrance was very fully discussed when the original 
design was made out, but the expense of the necessary works, and the 
limited funds at disposal, prevented its being adopted. The present har- 
bour iS| however, so laid out as to form an int^;ral part of such works 
should*funds be forthcoming to execute them. 

Harbours in the Island of Lewis, — At the request of His Grace the 
Duke of Richmond and Gordon, late Secretary for Scotland, and with the 
concurrence of the Board, a preliminary inspection of certain sites for 
fishery harbours, in the Island of Lewis, was made in November last, 
and the result given in our Report of 10th December, to which we b^ 
to refer. 

D. k T. STEVENSON. 



Edinbubqh, Uh February 1886. 
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APPENDIX F.— No. I. 

ON THE DEVELOPMENT OF THE HERRING. Part IL By 
Georob Brook, F.L.S., Lecturer on Comparative Embryology in 
the University of Edinburgh. (Plates I. and II.) 

The Early Stages op Development. 

The ^g of the herring is one which offers several advantages to the 
student of fish development Not the least of these is derived from the 
fact that the germinal disc is only formed after fertilisation, so that it 
may actually be watched in process of formation. The conclusions which 
I have been led to regarding the development of the herring are, generally 
speaking, in harmony with those of Kupffer. That investigator had not, 
however, the advantage of studying a complete series of sections of the 
ova ; and where my observations differ in any important degree from his, 
the difference is, I think, mainly to be attributed to this fact. 

A detailed account of my observations, and of the theoretical con- 
siderations suggested by them, has been brought before the Royal Society 
of Edinburgh. It will therefore only be necessary to give here a short 
account of the experiments conducted in connection with the fertilisation 
of the eggs and of the additional information which has been obtained by 
a renewed study of the development of this most important food fish. 

My thanks are due to the directors of the Rothesay Aquarium for the 
readiness with which they placed their establishment at my service for 
these experiments, and to their manager (Mr Shields) for the valuable 
assistance which he rendered. 

1. Eocpei^imentaZ Work, 

For the purposes of my investigations a considerable number of ripe 
herring were obtained from the Bsdlantrae Banks in March last, and con- 
veyed alive to Rothesay on board HM.S. * Jackal.' The herring were 
then safely transferred to the tanks of the Rothesay Aquarium for further 
study. The fish were lunder observation for a month, but ^I'adually 
died off, as they were unable to withstand the rough usage and handling 
necessitated by the experiments. 

Of eight different batches of eggs that wore under observation, seven 
were fertilised artificially, and the eightli was shed by the fish in transit. 
As Professor Ewart has already pointed out, there is little difl&culty in 
fertilising the ova of the herring artificially, and my recent experiments 
in this respect were very satisfactory. There appears no reason why this 
could not be accomplished on a large scale. 

Previous authors are not agreed as to the action which the sper- 
matozoon has on the ripe ovum. Kupffer (1), after repeated experiments, 
concludes :— 

1. That the herring ovum shows at the moment it reaches the water 
from the oviduct no trace of a germinal disc, or indeed any separation 
into formative and nutritive yolk. 

2. That water per se alters nothing in the relations of the yolk, nor 
of the egg membrane with the yolk. No water enters through the egg 
membrane, nor does the latter separate from the yolk after immersion in 
water for twenty-four hours. 

3. If, however, the water in which the eggs are deposited is previously 
supplied with milt, or if the milt is added some hours after the eggs have 
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been laid, in about fifteen minntet) the egg membrane separates from the 
yolk, and a clear space appeait between/the imk A series of complicated 
phenomena now take place in tbe yolk, which results in the separation of 
fo]*mati7e a^d nutritire ydO^ gsd fn^y ia th« joaaMxytcMaoxL ot the 
former at pne pole s^ th^ germinal mouncU^ 

4. Spermatozoa enliers tbe egg in greai rmmb^r^, and no^ at one point 
only, but on all aides. 

5. The germinal dise ia tkam f omied wder ti» combined influence of 
sea- water and sperm. , 

Boeck*8 observatioEs (2) are in harmony with those of Kiiplfeiv except- 
ing that he states that, whether the egg t$ fertilised or not^ a portion of . 
the yolk becomes transformed into the germinal disc an() undergoes a 
partial segmentation. 

Hoffman (3) combats Kupfler^s view that the germinal protoplasm is 
formed under tbe combined influence of sea- water and sperm, and main- 
tains that in the herring, as in other teleostean fish, the germinal layer 
exists before fertilisatiou, 

Kupffer suggests that the salinity of tbe water may have some influence 
on the egg membrane, and that possibly it may in certain cases be thus . 
rendered permeable without the previous influence of spermatozoa, 

I have therefore performed a series of experiments to test the above 
statements. These were carried on ii^ water which had a specific gravity 
of l'i4, and at a temperature varying from 41*8** F. to 44*9* F. Kupffer's 
observations were made at Kiel in water containing only 0*3 - 0'4 per 
cent of salts ; Boeck, on the other hand, used water containing 3 per cent 
of inorganic salts. 

The following is a list of the more instructive of the experiments which 
were performed at Eothesay. 

Ikq>erimerU 1. — In order to ascertain if the ova and milt retain their 
vitality a considerable period fiifter the death of the fish, a number of 
herring were placed in moist cloths immediately after death, so as to pre- 
vent the eggs from drying up. A number of ova were mixed *with milt 
twelve hours after the death of both fishes, at 3 p.m., 14/3/85. There 
was no change in any of the ova at 10*30 am. next day, and all wete 
evidently unfertilised. 

E^cperiment 2. — Eggs were taken from the same female as in expen- 
meUt 1, thirteen hours oftet death, and mixed with mitt from a living male 
at 4 p.m., 14/3/86. Within an hour the egg membrane had separated ftom 
the yolk in almost all the eggs, and next morning development ti^as going 
on quite normally. 

'Experiment 3.— Eggs were taken at 11 a.m. from a living female and 
allowed to remain in sea-water an hour before the milt was added, in 
order to allow the viscous covering of the egg envelope to harden. 
During this time a few eggs began to develop a breathing ekamher, but 
the majority did not alter at all [Kupffer asserts positively that a 
breat^iing chamber ii Tiever formed in the egg of the herring until after 
the penetration of the spermatozoa. Possibly a few living spermatozoa 
may have been in the water used in this experiment, as it was taken from , 
one of the tanks in the aquarium.] At noon living milt was added, and 
in half an hour the majority of the eggs were developing a breathing 
chamber, after which development went on normally. 

JEocperiment 4. — Ova were taken from a fish that had been dead forty- 
eight hours, and milt added from a living male. A separation of the eg^ 
membrane from the yolk took place in about 50 per ^ent. of the eggs 
some hours afterwards, and in a few the early stages of segmentation were 
gone through, but somewhat abnormally. 
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Experiment 5. — Ova were taken from a liviDg female and placed in a 
beaker of water taken direct from the sea, so as to be sure it contained no 
spermatozoa, there being no ^herring in the neighbourhood of Eothesay 
Bay at the time. Twenty-foor hours afterwards all the eggs were still 
unchanged. There teas no separatum of the egg membrane from the yolk 
in any of the ova. 

Experiment 6. — In this experiment the same ova were used as in 
experiment 5. After remaining unchanged in sea water for twenty-four 
hours they were mixed with living milt. A few hours afterwards a 
breathing chamber was formed at one pole in nearly all the eggs, and the 
egg capsule was thinned out at the opposite pole. There was, however, 
no further development. 

Experiment 7. — In order to ascertain if active spermatozoa were to be 
found in any of the tanks adjoining those in which the living herring 
were kept, eggs were taken from a living female and placed in water from 
an adjoining tank. Care was taken that no spermatozoa were introduced 
during the experiment. Next day a small percentage of the eggs were 
developing quite normally, but the minority remained unchanged. 

Experiment 8. — Ova from a female which had only been dead a short 
time were mixed with milt from a male that had been dead three hours. 
Next day a few of the ova were developing quite normally, but the 
majority remained unchanged 

The foregoing experiments appear to justify the following condu- 
siona: — 

1. The ova retain their vitality, and are capable of being fertilised 
from forty to forty-eight hours after the female is dead. In the experi- 
ments performiDd forty-eight hours seems to be a little outside the limit at 
which the eggs are capable of being fertilised, but it is probable that 
temperature may have an influence on the vitality of the ova. 

2. The spermatozoa do not retain their vitality for nearly so long a 
period. Three hours appears to be the limit indicated by the above 
experiments. 

3. The egg capsule never separates from the yolk excepting under the 
influence of spermatozoa. It would appear that when the ova and 
spermatozoa have partly lost their vitality a partial separation of the egg 
membrane from the yolk may take place, although the ovum is not truly 
fertilised. Experiment 5 shows conclusively that the egg capsule is not 
permeable to water until after it has been penetrated by spermatozoa. 

4. The egg membrane is covered with a viscous secretion when the 
ovum leaves the oviduct, which serves for the attachment of the ovum. 
This viscous layer gradually hardens in searwater. Active spermatozoa 
are able to penetrate this layer some hours after it has set, but this poww 
appears to be confined to the first twenty-four hours after deposition. 

5. There is no collection of germinal protoplasm at the surface of the 
yolk in the ripe ovarian ovum, nor is a germinal disc ever found so long 
as an ovum remains unfertilised. The formation of the germinal disc 
cannot be made out in living ova, and its true nature can only be 
determined from a study of sections. 

2. Formation of the Blastoderm. 

I have already summarised Kupfler's conclusions on this subject in the 
first part of this paper (Third Annual Report S.F.R, 1884). My obsOT- 
vations do not coincide with his on many points, but the chief differences 
are to be explained, I think, by the fact that Kupfler had not an 
opportunity of examining sections in the earlier stagea In the ripe 

C 
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unf ertUiBed ovum the germinal protoi^asm is distributed tfirofttghoiit the 
yolk, and it does not mingle with the food material, bttt fortns a netWotk 
filling up the spaces between the yolk 8t)here». An examiiiation of 
sections of the 6vum shows that the Gk)nclusion6 arrived at in the exped- 
mental work are justified, and that the germinal prdtoplasm d6es tiot col- 
lect at the surface of the yolk until after fertilisation. Rupfibr asserts that 
at the time the egg reaches the sea-water from the oviduct there is no 
trace of a germinal disc, nor even any separation into formative and 
nutritive yolk. With the first part of this statement I thoroughlv agtee. 
In the ordinary sense of the word there is no germinal disc in th€f ripe 
unfertilised ovum. The germinal protoplasm nevertheless ^xieits, bit 
being generally distributed instead of forming a special aggregation at olte 
part, it is not easily made out in the Hiring egg. This has been already 
pointed out by Hoffmann, though I am inclined to think thai h^ also hfits 
not thoroughly understood the formation of the germinal djBd in the 
herring, or rather what I shall term the germinal mound. 

Soon after fertilisation the first change to be noted is the separation of 
the egg membrane from the yolk. This commences at first in one part 
only, hot quickly extends all around the egg, so that the Vit^ilus comes 
to He loosely in to eularcjed egg capsule. The space betwfeen the two is 
fiUed with water, in which a portion of the egg contents Is dissolved. 
This space is the perivitelline spacer the breathing chamber of llartflorae. 
The increase in diameter which results from the inceptioh of s^-watfer is 
about *35 mm. The unfertiHsed egg^v^erages 1*17 mm. in diameter, and 
when the breathing ohamber is completely fomied this diftmetet is 
increased to 1 *52 mm. 

As the egg membrane leaves the yolk the surface of the latter can be 
more easily studied. It is then seen that the 'yolk granules' on the 
surface are rapidly disappearing. The ileighbcmring granules tun together 
and flatten out into a thin pellicle, which soon becomes indistinguishable 
on the surface of the larger yolk spheres. The germinal protoplasm now 
coUects to the surface of the yolk. Having failed to recognise the network 
of gettninal protoplasm in the unfertilised egg, Kupffet concluded that 
the protoplasm of the germinal mound is derived almost solely from the 
viteUus after fertiHsation. He describes the firit stage in the process as 
the formation of a series of dear vacuoles on the surface of the jrolk, 
which have the appearance of smaU transparent spots. These increase 
rapidly in size, and are pushed forward towards the centre of the yolk as 
d coarse network of tubes. With the appearance of the clear vacuoles 
the germinal protoplasm begins to coUect on the surface of the jrolk. 
According to my own observations I am led to reverse the process, and 
to conclude that the tube-like structures do not grow from the sitrface 
downwards, but are present in the unfertilised egg, and are gradually 
withdrawn into the surfaice layer. With the act of fertilisation an 
activity is set up in the germinal protoplasm, which causes it io coUect 
rapidly at the surface. Very early in this process the outer yolk spheres 
are a little wider apart than those towards the centre, and the protoplasm 
as it coUects widens and fills up the spaces between them A Uttle later 
the protoplasm is almost entirely withdrawn from the centre of the egg, 
and there is then a thin layer of germinal protoplasm on the surface, with 
a number of branched root-like processes extending some distance into 
tile yolk. It is, I think, this coUecting protoplasm which feuj^^ has 
mfataken for vacuoles and his series of coarse tubes. To begin with, the 
protoplasm forms a network throughout the yolL After fertilisation thfe 
protoplasm collects at the surface, and in doing so the more peripheral 
stmnds increase in thickness at the expense of thoSe more centrally 
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situated The branching root-like processes are therefore not pushed 
down from the surface, but are part of the germinal protoplasm, which 
bas not jet been included in the surface layer. In sections of the egg at 
this stage, which have been mounted unstained, the germinal protoplasm 
is very transparent, whereas the yolk spheres are quite granular, and of a 
yellowish tint. This accounts for the tubular appearance of the channels 
seen in the living egg. 

In the unfertuis^ ovum the protoplasm always collects more or less 
at the surface after a time, but its behaviour is quite different to that in 
the fertilised ovuul So long as an ovum remains unfertilised the 
germinal protoplasm acts as so much passive matter. It collects slowly 
at the surface, and d|iy by day the protoplasmic network is withdrawn 
more and more from the centre. The collection goes on equally all round, 
and the protoplasm does not appear to be withdrawn to a greater extent 
in one part than in another. After a week's immersion in salt water a 
section of an unfertilised egg only differs from that shown in ffg. 19, in 
having more protoplasm at the surface and less in the centre. The proto- 
plasmic filaments are, however, never so completely withdrawn in the 
unfertilised as in the fertilised egg. It should be pointed out that this 
partial collection of the germinal protoplasm at the surface takes place 
toheiher tJie egg is placed in sea water or not. In order to conduct the 
experiments already referred to (p. 31) ripe females were kept for a 
varying time in moist cloths, and ^gs were pressed from the genital 
opening from time to time as they were required. Sections of these eggs 
showed that the germinal protoplasm begins to collect at the surface of 
the yolk in a passive manner soon after the egg is ripe, and that the 
amount of protoplasm found at the surface was, roughly speaking, pro- 
portional to the time which had been allowed to elapse before examina- 
tion. Thus, then, sea water has nothing to do with causing the protoplasm 
to collect at the surface, nor, so far as I could see, is this accomplished 
any more rapidly in water than in the ovary itself. 

In a batch of eggs which have been fertilised artificially there are 
always a few which have escaped fertilisation. These can readily be 
distinguished with the naked eye, partly on account of their greater 
opacity, and partly because they retain their original size, there having 
been no inception of water. Such eggs, up to the end of the incubation 
of the batch, always have the germinal protoplasm more or less distri- 
buted throughout uie yolk. 

Let us return now to a consideration of the behaviour of the fertilised 
ovum. 

At first the protoplasm, as it collects, forms a comparatively even layer 
around the yolk. Soon, however, it assumes a digestive function, and large 
masses of yolk are incorporated within its substance and assimilatad. 
During this period the protoplasm exhibits slow undulating movements 
around the yolk. The protoplasm increases considerably in bulk at the 
expense of the yolk. After a time the greater part of the protoplasm 
collects at the germinal pole, and there forms the germinal mound. 
Sections at this stage show that the whole of the protoplasm has not yet 
been withdrawn from the interior. From the base of the germinal mound, 
which is not well defined, a number of branching filament press down for 
a considerable distance between the yolk spheres, and there is always a 
cortical film of protoplasm around the yolk (fig. 22). 

There is frequently a collection of protoplasm at the pole opposite to 
the germinal mound. It appears that as the protoplasm is preparing to 
dollect at the gehninal pole, it oscillates between the two opposite poles 
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for a short time, and the collection at the yolk pole is sometimes so great 
that it may easily be mistaken for the true germinal area. 

Segmentation now begins ; but while it is in progress the portion of 
protoplasm situated in the base of the germinal mound, and including 
the processes pushed in amongst the yolk-spheres, continues its digestive 
function, and, indeed, this process goes on without intermission until the 
whole of the food-yolk has been absorbed. The first furrow is a vertical 
one (meridianal). The second is also meridianal in direction, but in a 
plane at right angles to the first Neither furrow is, however, pushed 
down to the base of the germinal mound, as seen in optical section. 
From what has been said, it will be seen that there is no well-defined 
limit between protoplasm and yolk, but that the basal portion of the 
germinal area is a mixture of protoplasm and yolk which is undergoing 
assimilation. - 

In the living egg a very interesting phenomenon may frequently be 
observed, which throws considerable l^ht on the early s^mentation 
stages. It often happens that shortly before the formation of the first 
furrow a collection of protoplasm is to be noticed at the yolk-pole. As 
soon as the first traces of a furrow are to be seen this protoplasm sinks^ 
leaves the yolk-pole, and joins that in the germinal area. .Aiter the first 
furrow has been pushed down as far as the Intermediate digestive area, 
a portion of the protoplasm sinks back to the yolk-pole, only to leave it 
again on the commencement of the second furrow. After the formation 
of the second furrow a collection of germinal protoplasm is again to be 
noticed at the yolk-pola 

The appearances here described are not abnormal ; the process has been 
already observed by Kupffer, who suggested the term gegenhugd iot the 
collection of protoplasm at the yolk-pole. 

In the herring the third furrow takes an equatorial direction. Prior 
to its formation the protoplasm at the yolk-pole is included in that of 
the germinal mound, and of necessity the protoplasm remaining in the 
lower pole is no longer in communication with the segmenting- disc: 
After the formation of the two first furrows the germinal mound was 
divided into four segments, whose bases were not defined. The third 
furrow simply completes the bases of these four segmentation spheres, sd 
that they are then shut off from connection with the cortical protoplasm 
and the yolk. The upper pole is the germinal disc, which goes on 
segmenting ; it constitutes the Arehtblast of Klein (4).* The lower pole 
consists of a central mass of yolk, around which is a cortical layer of 
protoplasm, which is the ParaUast. 

Nothing has hitherto been said as to the behaviour of the nucleus 
during these early stages of segmentation. As a matter of fact, I have 
not been able to find a nucleus nor any trace of nuclear division either in 
the living q^ or in sections of prepared material. I have been led^ 
therefore, to conclude that the nuclear material is not collected into a 
definite recognisable mass in these earliest stages of division, but is 
generally distributed throughout the germinal protoplasm. The behaviour 
of the germinal vesicle as the egg increases in size appears to support 
this view. After the completion of the base of the first four segmenta- 
tion spheres — that is, after the formation of the first equatorial furrow — 
a nucleus appears in each of the archiblast cells. This has tte appetoandf. 
of a transparent vacuole-like spot toward the centre of each segmentatiofi 
sphere, and always disappears before the commencement of each succeed- 
ing furrow, to reappear again after the division is completa 

* The term Archiblast was originally suggested by His ; it is however used here in 
a more modified sense than was extended to it by that author. 
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KupfiTer concluded that in the pike the second furrow is an equatorial 
one, and inferred that the same is the case in the herring. Hoffmann, 
on the other hand, has described the first furrow as equatorial in direction, 
dividing the germinal protoplasm at the outset into two layers — the 
archiblast and parablast. 

With these exceptions, an equatorial furrow has not hitherto been 
described at so early a stage in the segmentation of fish ova, though it is 
possible, from the nature of the furrows, that it has been overlooked. 
The point, if of general application, has considerable phylogenetic in- 
terest. An analogy can thus be instituted between the segmentation of 
meroblastic ova such as those of fishes, and the holoblastic ova of Amphibia 
and allied forms. In both cases the first equatorial division of the ovum 
takes place with the formation of the third furrow, and the ovum then 
becomes divided into an animal and a vegetative pole. The animal pole 
is represented in the herring by the archiblast, which goes on segment- 
ing The vegetative pole consists of only one largo cell containing the 
yolk in the centre, which is surrounded by a thin layer of protoplasm — 
the parablasi I have endeavoured to explain the cause of this unicel- 
lular vegetative pole in a paper which was read before the Royal Physical 
Society of Edinburgh in January last, so that the subject need not be 
discussed further here. 

The archiblast goes on segmenting in the usual way, while the para- 
blast does not for the time being undergo division, but simply increases 
in bulk by a further assimilation of yolk. When at first formed the 
parablast was thickest under the archiblast, but gradually the protoplasm 
sinks from that area, and collects in a comparatively thick layer around 
the yolk. 

The segmentation in the archiblast takes place to a great extent by a 
process of vacuolation, and the straight planes of cleavage usually found 
in karyokenetic cell division seldom occur in the earlier stages. In the 
future plane of cleavage a number of vacuoles arise, which increase in 
size and run together, forming larger vacuoles, and in this manner the 
two adjacent masses of protoplasm become ultimately separated. Before 
the process is complete the two resulting daughter cells are connected 
together by bridge-like strands of protoplasm, the substance of which is 
gradually witbc&awn into the daughter cells. I have described the 
process in detail in a paper * On the Nature of the Segmentation Process 
in Fish Ova* {Proc. Roy. Phys. 8oc. Session 1885-86). 

The primary segmentation phase in the archiblast may be said to ter- 
minate at a stage corresponding to that shown in fig. 8. An egg at this 
stage measured 1*4288 mm. in the direction of its long axis, and 1'1656 
mm, in the axis at right angles to it. The disc in the same egg was 
1 '0904 mm. in diameter, and had a greatest thickness (as seen in optical 
section) of -3948 mm. The disc extends over 110 degrees of the circum- 
ference of the yolk. 

The cells which form the morula mass in this stage have hitherto been 
considered as derivatives of the archiblast only. Such, however, is not 
the case so far as the herring is concerned, and I have reason to suppose 
that the herring is not alone in this respect. In a case of this sort a 
study of the living egg is of little value, and it is absolutely necessary 
to study a series of consecutive sections in order to understand what takes 
place. In the interval between the stages shown in figures 7 and 8 the 
parablast has increased considerably in bulk, and a portion of it is seen 
in sections to form a comparatively thick layer between the archiblast 
and the yolk. Nuclei appear in this portion at comparatively regular 
intervals by the process which has been termed ' free cell formation/ I 
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use the term in the sense in which Knpffer used it, and can confinn iiis 
observations on this point both from a study of the herring and 3l30 of 
other forms. The nuclei in the parablast at this stage are not deciyed 
from any pre-existing nucleus in the ordinary seiise 0/ the Uford, As 
Kupffer remarks, they arise from dot-like beginnings and gcadoallj 
increase in size, and each ie produced independently of its nei^hour. 
Whether the material of which the nuclei are formed IB itself derived 
in the first instance from the first segmentation nucleus of the ovmn js 
another question. Our knowledge of cells and cell divisions tl^oughout 
the animiGLl and vegetable kingdom lead undoubtedly to the concmsion 
that there is no such thing as true free cell formation, that every nucleus 
must be derived from a pre-existing nucleus. There is no reason why 
part of the original segmentation nucleus should not be contained within 
the parablast, when this is separated from the archiblast by the formation 
of the first equatorial furrow. As a matter of fact, I have not been able 
to find such a nucleus, and have been led to suppose that its material is 
generally distributed, and only again becomes aggregated in the form of 
nuclei in the stage here described. After the formation of these parablast 
nuclei the protoplasm around them becomes constricted 0:6^ so that 
a number of cells are formed in situ. These then become pushed up 
amongst the cells of the archiblast. At first they are easily distinguished 
and stain differently, but after a time the difference is lostw The whole 
of the parablast in this region is not used up in this way, but a part 
remains which again increases in bulk^ while the cells in the disc are 
undergoing further division. A second batch of cells is added to ths disc 
in a similar manner, and we then have the stage shown in figure 8. 
Cells next become distinguishable in the portion of the parablast which 
has remained on the surface of the yolk. This collects around the 
margin of the disc in the form of a thickened welt, which gradually thinn 
off over the yolk. The appearance in section is ahown in figure 10« A 
row of dot-like nuclei appears in the thickest portion, fonning a cotmplete 
ring. The protoplasm around these nuclei becomes divided ofi^ 4uid a row 
of celb is produced in the thickest portion of the peripheral parablast, as 
shown in figure 9. The whole process is completely analogous with that 
described at an earlier stage. Other rows of cells are added bb develop- 
ment goes on, until in the stage represented in figure 11 the peripheisd 
parablast has become cellular from the base of the disc to the equator of 
the ef^g. Between the stages shown in figures 9 and 1 1 the disc begins 
to extend around the yolk. This is accomplished by a thinning oij^ of 
what was originally the thickest portion of the disc. In figure 10 it will 
be seen that the base of the disc is flat ; the process of extension can 
easily be followed from a comparison of figures 11 to 14. As the disc 
begins to spread over the yolk it no longer lies on the parablast in the 
centre, and a space is thus formed between the two layers, which is the 
segmentation cavity. This segmentation cavity separates the animal 
from the vegetative pole. In figure 11 the disc has extended over an arc 
of 160'', and in its centre has now a thickness of '3760 mm. In figure 12, 
where tjie disc is fast approaching the equator of the egg (it covers an arc 
of 176**), the diameter of the central portion is only '1880 mm,, and the 
periphery is almost as thick as the centre. In the next stage (figure 13) 
the gradual thinning out of the central portion of the disc is stUl more 
marked, while the periphery is now the thickest portion. In ^e next 
stage it is seen that in optical section tbe disc is thicker on one side than 
on the other. This is represented in figure 14. It will be noticed on 
comparing the figures, that in its extension the disc has gradually spread 
over the parablast until in the stage shown in figure 14 Uie whole of the 
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celluJar paxablaat has been covered. The disc duiiog these changes does 
not thin out equally in all directions. In the axis of the future embryo 
a longitudinal band of cells remains, which is several rows deep, and 
these gradually thin off towards the periphery on both sides, at which 
there is again a slight thickening. The thickening of cells in the 
embryonal axis is tibie 'keel,' and is composed almost solely of cells 
derived from the segmented disc. Later it increases considerably in 
thicknesSi particularly in the anterior region of the embryo. A diagram- 
matte view of the manner in which the disc extends, as seen in a plane at 
right angles to the axis of the embryo, is shown in figure 19. Figures 10 
to 13 ^ow optical sections of the living e^ in the direction of the 
embzyonal axis, and at a plane showing the greateat thickness of the 
keel 

With ^e extension of the disc over the yolk the germinal layers are 
diffuentiated. The process can be seen in operation in the livixig 
egg, but it is only by a study of sections that the nature of the process can 
be understood. I have reviewed the literature on this subject at length 
in my paper communicated to the Boyal Society of Edinburgh, and will 
content myself here by simply stating the modus operandi as I have 
observed it in the herring. 

I shall speak of the segmented disc as archiblast, although it must be 
remembered that in the herring this also contains a number of cells 
4erived from the parablast Tb^ is, however, not a constant feature in 
the development of teleosteans. In retaining the name I have been 
gnided more by the fate of the ceUs contained within the germinal disc 
than by a knowledge of their mode of origin. It may be that when 
the whole subject has been more thoroughly investigated a change of 
nomemrlature will be necessary. 

When the segmentation cavity is formed the central portion of the 
diflo i^ raised up from the parablast, but at the periphery the two layers 
remain in contact over a distance covered by seve^ rows of cells. When 
the so-called invagination process takes place a new layer is formed, 
which may be called the primitive hypobtast. The process is not really 
one of invagination ; but, seeing that the new layer commences at the 
periphery, and extends inwards, the term pseudo-invagination may be 
applied. The process in the herring is identical with that which I have 
alr)9ady described for Trachinus and Motella, and for which I suggested 
the tenn ' segregation ' (5). I am not prepared to state that the new layer 
contains no elements of arehiblastic origin, but these are, I think, with- 
out doubt chiefly derived from the parablast. This layer forms a poly- 
nifeleated mass underlying the archiblast At the periphery, where the 
two layers are in contact, cells are formed around the nudei in the para- 
blast, and these attach themselves to the cells of the archiblast In this 
way a thickening is produced around the circumference of the archiblast, 
which is the embryonal rim. In sections of this stagp the distribution, 
of the parablast is very instructiva In ihe region of the thickening the 
parablast is very thin, and the nuclei, which were previously situated in 
it^ have all been used up. Immediately in front of the thickening the 
parablast forms a comparatively thick layer, forming the floor of the 
segmentation cavity, and contains a large number of nuclei itside the 
tluckened rim the parablast is also thick, and charged with nuclei. It is 
evident, therefore, that the nuclei of the parablast and a large part of its 
protoplasm have been used up, in that portion on which the archiblast 
rests, to form t^e thickened rim. Next the new layer extends inwards in 
the axis of the embryo, the nuclei ^nd protoplasm of the parablast being 
u^i)j#pd for t^e piarpose. As the new layer grows inwards, ti^e segmenta- 



Digitized by 



Google 



* 40 Appendices to Fomih Annual Report 

tioa cavity is to a great extent obliterated. In front of the marginal thicken- 
ing the new layer is not, however, in contact with the archiblast, but a 
slight fissure separates the two layers. As cells are added from the floor 
of the segmentation cavity (parabl?wt), the cavity itself is not completely 
filled up, so that the fissure between the archiblast and primitive hypoblast 
marks the original extension of the segmentation cavity. It is this fact 
which I think has led to the conclusion (which is still generally accepted) 
that the primitive hypoblast is derived by an infolding (invagination) of 
the archiblast. It has been argued that if the new layer is not derived 
from an ingrowth from the old one, why should not the separation 
between the two be complete at the periphery as well as nearer the 
centre. The reason for the close union of the two layers at the margin 
appears to me to be clear from an examination of fig. 21. The archiblast 
in the region of the x)eripheral rim rests directly on the parablast, so that 
the cells derived from the latter layer become closely united with those 
of the archiblast. More centralwsurds the two layers are separated from 
one another by the segmentation cavity, and I take it that it is for this 
reason the ceHs derived from the floor of the cavity do not unite with 
those forming its roof. In sections stained with carmine the two layers 
are quite distinct throughout their whole length. The primitive hypo- 
blast does not stain so deeply, for the reason that the nuclei of very few 
of its cells are in the resting stage. 

While the primitive hypoblast is in process of formation the extension 
of the whole blastoderm over the yolk becomes more and more marked. 
At the same time the archiblast, in what may now be distinguished as 
the caudal region of the embryo, thins out more than that in the anterior 
region of the body axis (see figure 23). The thickened rim is formed 
all around tho blastoderm, but afterwards there is no increase in the 
anterior portion. In the posterior portion the new layer grows inwards 
as a shield-like structure (embryonal shield), thicker in the centre, the 
cells of which are ultimately collected into the body axis. In the anterior 
region there is a considerable thickening of the archiblast, which soon 
becomes distinguishable as the head of the embryo and the primitive 
hypoblast gradually thins off as it reaches this part The anterior portion 
of the rim, which in the herring is more elongated than in many other 
forms, grows downwards over the yolk, leaving behind it a row of 
archiblast cells, and a row derived from the parablast, the two being 
separated by a fissure. The cells in the thickening itself are derived 
from a fusion of the two layers. The method by which the yolk becomes 
completely enclosed by cells of the blastoderm is practically the same in 
all teleostean fishes with which I am acquainted, and has been frequently 
described. In figure 14 the thickened rim is seen to have reached the 
yolk pole, and a considerable extension of the caudal extremity has also 
taken place. In figure 15 the yolk is almost completely enclosed, while 
in figure 17 the thickening which has been pushed down from the 
anterior extremity has united with the caudal fold. Figure 16 represents 
a transverse section of the axis of the embryo, shortly prior to the closure 
of the blastopore. The relation of the layers at about the stage of figure 
17 will be understood from a comparison of figure 24, which represents 
a longitudinal section of the same stage. 

I conclude from the examination of a large number of sections that the 
animal pole of the ovum gives rise to the ectoderm. In many forms the 
animal pole at the time of the formation of the segmentation cavity consists 
only of true archiblast cells. In the herring, and probably some other 
forms (about which I hope to write later), the animal pole receives an addi- ^ 
tion of cells from the parablast prior to the formation of the segmentation 
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cavity. The primitive hypoblast, which is almost entirely derived from 
the parablast (Le,, from the vegetative pole), gives rise to the mesoderm, 
and the secondary hypoblast (entoderm) remains as a single row of cells 
in connection with the parablast 

If I am correct in these conclusions, the similarity between the 
development of teleosteans and amphibians (Hana) cannot fail to be 
noted. The derivatives of the animal and vegetative poles are in both 
cases practically identical. The secondary segmentation (budding) in 
the parablast of teleosteans must then be regarded as the necessary 
consequence of the relative distribution of protoplasm and yolk in the 
y^^etative pole. 

The primitive hypoblast, as here described for the herring, is precisely 
homologous with that of Amphioxus. In both cases the primitive layer 
gives rise to mesoderm, notocord, and true entoderm. 

'Rie position here brought forward is one which I advocated over a 
year ago, but from the nature of the material then at my disposal I failed 
to observe the details of the process. Quite recently, Dr Ruckert (6), who 
has been studying the b^iaviour of the parablast in Elasmobranchs, has 
come to conclusions practically identical with those here advocated for 
Teleosteans. The chief points of his paper, so far as our present purpose 
is concerned, are as follows : — 

1. In Elasmobranchs the parablast arises with the first equatorial 
division of the egg. 

2. In Torpedo the cells forming the roof of the segmentation cavity 
(archiblast) give rise to the ectoderm. The nucleated cells of the 
parablast (merocytes) give rise to the other embryonal layers. 

It remains to be seen how far our conclusions are confirmed by future 
investigations, bat it is an interesting fact that two authors working at 
diffisrent groups of fishes should have quite independently arrived at 
precisely the same conclusion. More particularly is this the case when 
it is remembered that this conclusion is entirely at variance with the 
generally-accepted theory on the subject. 
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the oihen Imve been executed from living specimens by my assistant, Mr 
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Lettering used in the Figvres, 



A.=archiblast 
A.P.= animal pole, 
a. ex. = anjterioT extoeioii^. 
R:= blastopore. 

^.r.=t)iiokened rim blaatodernu 
C.J)-— cellulax parablaflt. 
e.a.= embryonic axis. 
««;= ectoderm 
ei^, = entoderm. 
^.(i.= germinal disc. 
^4?=gefmmal Dxo^pJ^in^. | 

^.j9.^t=4i<^ coUectea ^t yegetatiye 

(yolk) pole. 
^.|7.^= germinal processes pressed in 

amongst the yolk. 
4./.i=l8t horizontal (equatorial) far- 
row. 
M'=^^d ditto 



Lcp. erlimii of CBllalax ^BsnkAasL 

P.^parablast 
jp. ^. » posterior extremity. 

p.^.== primitive hypoblast 

jp.s.=periviteUine ^pace O^reathing 

chamber). 
pr. V, = protovertebnd. 

«.c= segmentation cavity. 
V,P.=yeggeWiv# pole. 

f?.t=viaM)n9layj9r. 

yi=yoIk ^nVieddeii i» thp ^rmipftl 
area which is undergoing 
assimilation. 

y.5r.= yolk granules. 

y.«.=yolk spheres. 

e.r. s: zona radiato. 



Fig. 1. — Optical section of a living unfertilised egg. The n^/aiss of large yplk 
spheres are best seen towaras the centre, while nearer the periphery the small 
*yolk granules' are represented by the smaller dots. In this stage tlie egg 
envelope adheres doseiy to the viteliua ^e geiminai proti^&m is not 
shown. 

Fig. 2.— Ovum 1 hour ^iftier fertilisation* Thisr^ is a collection of germinal 
prd;oplasm at the surface of the yolk ; t)ie ' yol^-^ranules ' naye dis^ppe^i^ 
and the egg envelope has Beparate4 n:om the viteIluS| JDetween which is the 
perivitelline space (breathing chamber). 

Fig. 3. — Ovum 4 hours tSter fertilisation, showing the commencement of 
segir^ntation and die p^aitial separation of the first two segment^ition spiieies. 

Fig[, 4. — ^Optical section of the four cell sta^e (9 hours). Only tiwo oeUa are 
seen in section, a^d the first equatorial ^honzontal) t'limow is ahoifn ^ A/^, 
compladnff the baises of the fi^t four segmentation spheces, ^4 1^9 divi4iiig 
the archiblast from the parablast. 

Fi^. 5. — Sixteen cell stage (11 hours), showing a portion of liie protoplasm 
constituting the parablast as having left the germinal area and sunk to the 
yolk pole. 

Fig. 6. — Slightly oblique view of a sixteen celled sta^e (13 hours), in which 
the commencement of a second horizontal furrow (Jrf,^) is seen. 

Fi^. 7. — Advanced segmentation stage (21 hoursl showing a morula mass of 
cells m the archiblast, at a stage shortly prior to the formation of cells in the 
peripheral parablast. 

Fig. 8. — An ovum 25 hours after fertilisa^on, showing the first row of cells 
in the peripheral parablaet. 

Fig. 9.—rart of an ovum shortly prior to the extension of theitisc over the 
yolk (47 hours). 

Fig. 10. — ^An ovum earlv on the 3rd day, showing the fbnnfition of liie 
segmentation cavity and the germinal disc as it begins to extend over the 

Fig. 11. — Stage a few hours later than that shown in fig. 10. The parablast 
is not indicated in this figure. 

Fi^. 12. — Still later stage (middle of ihe 3rd day), showing the mode in 
which the extension progresses. 

Fi^. 13. — Stage 3^ days after fertilijsation, showing the cap like blastoderm 
covering half the yolk. In the axis of the embryo the cells are several rows 
deep. There is a thickened rim at the margin, but more toward the ce^^ 
the D^wtoderm is very thin. 

Fig. 14.-^ptical section in the direction of the longitudinal ^is of the 
embryo (4J days), showing the anterial portion of the thickened rims, which is 
pushed down over the yo&, and which later unites with the caudal extremify 
of the embryo, thus closing the blastopore. The dotted lines represent the 
thickened rim. 
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Figr 15. — Optical longitudinal seetion of a 4^ days embryo^ showing the 
blastopore shortly before closing. 

Fig. 16. — Optical transverse section about the same stage. 

Fig. 17. — Optical section of the longitudinal axis of an embryo at the end of 
the 4th day, snowing the closure of the blastopore and the sp|ace between the 
cells in the thickened rim, which are derived from the archiblast and those 
supplied by the parablast 

Fig. 18. — Lab^ stage not described in this paper but which is given here for 
reference. 

Fig. 19. — Section of an unfertilised ovum stained with carmine. The yolk 
is unstained and the germinal protoplasm shows as a network between the 
yolk spheres. 

Fig. 20. — Section of an ovum 4 hours after fertilisation, showing the 
collei^on of protoplasm into the germinal mound and the processes whi^ are 
still left in communication with the yolk. The yolk ^heres are not indicated 
in ontiine* 

Ym, 21. Diagrammatic section of a blastoderm at the commencement of the 
pseuoo-invagination process. The shading in the marginal rim shows the cells 
derived from the parablast 

Fig. 22. — Diagranmiatic transverse section of a stage similar to that shown in 
fig. 12, sho¥dng the keel ([axis of the embryo^ and lateral prolongations of the 
blastoderm, which are thickened at the mar^. 

Fig. 23.— Diagram showing the formation of the primitive hypoblast from 
the parablast 

Fi^. 24. — Section of an embryo (somewhat diagrammatic) about 4i days ojd, 
showmg the three primary germinal layers. In reality the blastopore is 
closed at this stage. 



ARE HEERmG OVA LIKELY TO DEVELOP NORMALLY ON 
THE DEEP OFFSHORE FISHING BANKS ^ By J. 0. Ewart, 
M.D., Regius Professor of Natural History, Univei'sity of Edinburgh, 
Member of the Fishery Board for Scotland 

UntUi oomparaUvely recent years nearly all the herring taken iu 
summer were captured by small boats within a few miles from the shore. 
In 1852, e.g,y immense herring shoals reached the Moray Firth to spawn 
on tlie Guillam a»d other in^oie banks. Since 1852 the fishing boats 
have greatly increased in size, and owing to the introduction oi cotton 
net(i, each boiat has added greatly to its catching power. 

Ajb the boats have increased in size and sea^ worthiness, the Ushermev 
have proceeded farther and farther to sea in search of the herring shoals, 
and now the greater number of the herring are taken from 40 to $0 miles 
from the coast It is often alleged that it was owing to the herpng 
deserting the inshore grounds that the fishermen proceeded to aea in 
seai«h of the shoals, and also that it is because the fishermen disturb and 
break up the shoals early in the season that they no longer or seldom 
visit theiir old spawning grounds. There is no doubt that dxiring &e last 
fifteen years comparattvely few herring have been captured during the 
sujtnmer over the inshore banks of the Moray Firth ; but whether this i9 
the result (as is alleged) of the fishermen intercepting and brea^dng up 
the shoals before they have had time to reach tJie indixors ground it is 
impossible to say. It is, however, a question of great ipterest, and one 
winch could in all probability be easUy settled. There is in Germany, 
Russia, Poland, and other continental states, a considerable demand for 
large full cured herring. For some years our curers bave been attempting 
to meet this demand by sending large parcels of small fish with the ^ilt^ 
and roes in many cases only pastigUy developed. 
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, One way of preventing the markets being flooded with small unripe 
herring would be to refrain from fishing in the various districts along the 
East Coast until the fish, large and small, had reached maturity. If this 
were done, even for one year, the problem above referred to would most 
likely be solved. In all probability the herring would be found as abun- 
dantly as in former years in the inshore waters, and the tish captured would 
be larger and riper than those taken eariy in the fishing season of 1884 
and 1885 from the corresponding shoals. 

That the takes during recent years have consisted chiefly of small fish 
(so-called maties), will be evident by a reference to Reports of the Fishery . 
Board. In 1860 over 192,000 bittrels of herring reoeived the full crown 
brand, while only 171 barrels were branded as maties; in 1870 in round 
numbers 196,000 barrels received the full crown brand, and nearly 37,000 
the matie brand; in 1875 the maties branded were more than half the 
full herring branded (156,000 barrels of maties to 281,000 barrels of full 
herring) ; in 1880 the full herring only outnumbered the maties by about 
40 banels; while in 1885 there were 3p0,000 barrels of maties branded 
and only 200,000 barrels of full herring. It is generally admitted that 
the great depression of the fishery industry wiiich now prevails would, 
to a great extent, have been prevented if half of the small herring (the 
maties) had been left in the sea. 

Many of those who account for fewer herring being captured inshore, by 
saying it is impossible for them to run the gauntlet of the thousandis of 
nets that are night after night drifting across their path, assert that the 
eggs are incapable of developing in deep water, and that in course of time 
the ofishore shoals will diminish or disappear. Of this there is in the 
meantime no evidence. As a matter of fact, for all we know there may 
have been immense shoals of herring spawning on the banks which lie at 
a distance of from 30 to 60 miles off the Scottish Coast for centuries. 

The existence and continuance of offshore shoals will, to a great extent, 
depend on whether the herring are able to reproduce themselves without 
visiting the inshore spawning banks, and the success of the herring indus- 
try will depend on whether the herring shoals, which are invaded annually 
by our fishing fleet, continue to spawn sufficiently near the coast to render . 
their capture a profitable enterprise for our fishermen. 

Herring seem to exist in considerable numbers around the coast through- 
out the entire year, but in order to have a successful fishing, it is necessary ' 
to have large shoals moving about in limited areas. Such shoals are only 
found on the East Coast during the winter and summer spawning seasons. 

If herring ova are capable of hatching in deep water (say from 
60 to 100 fathoms), it may be taken for granted that almost any of the 
many gravel-coated banks of the North Sea may serve as spawning beds. 
The North Sea, as reference to a chart will show, is remarkably shallow. 
If soundings are taken from Kinnaird's Head to the Naze on the south of 
Norway, the greatest depth made until we are within some 30 miles of 
the Norwegian Coast is 70 fathoms. The 50 fathom line is about 100 
miles from the coast between St Abb's Head and Montrose, and in order 
to get 50 fathoms water off Aberdeen we require to sail eastwards 50 
miles. Between Peterhead and Orkney, however, the 50 fathom line lies 
from 20 to 30 miles from the coast. As a matter of fact, there is only 
one small area off the East Coast where a depth of 100 fathoms is 
reached. This area, generally known as the * Pot,' lies from 2 to 5 miles 
off Fraserburgh ; its greatest depth is 107 fathoms. 

Having seen that the North Sea is, generally speaking, very shallow, let 
us now inquire as to whether herring eggs are capable of undergoing 
their development in water from 50 to 100 fathoma 
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The most certain way of proving this would be to dredge herring 
spawn from one of the offshore banks in an advanced stage of develop- 
ment. I have made several unsuccessful attempts to do this while 
H.M.S. 'Jackal ' was cruising some 40 miles north-east of Fraserburgh. 

Instead of continuing the attempt to dredge spawn from deep water 
under unfavourable conditions, it occurred to me that it was possible to 
practically settle the question at issue by depositing eggs in deep water, 
so as to learn whether or not they would develop in the usual way. An 
attempt to do this was made in 1884, but without success. In the 
autumn of 1884 I was unable to join the 'Jackal' until the fishing 
season was nearly at an end. However, after some difficulty, ripe herring 
were obtained, and the artificially fertilised eggs deposited in the deep 
water ofif Fraserburgh in wooden boxes specially constructed for the 
purpose. Unfortunately a storm set in the day before it was arranged 
to haul up the boxes, and although diligent search was made in all 
directions in the vicinity of the 'Pot/ it was impossible to find any 
trace of either the buoys or the hatching boxes. 

Owing to the Moray Firth being in many respects unsuitable for this 
experiment, I turned my attention to the West Coast, and found a com- 
paratively sheltered spot in Loch Fyne, with a depth of 104 fathoms. 
To insure success, I had a small tank constructed of thick slate slabs 
firmly bound together by iron rods. The tank, though only about 
20 inches square, weighed nearly 2 cwts. In the top and in two sides of 
this tank smkll windows were made about 6 inches square. Each window 
Was carefully fitted with a teak frame, across which a single layer of 
horse-hair cloth was stretched. These windows admitted a sufficient 
current of water to pass through the tank. All the necessary prepara- 
tions having been made for depositing the tank during last autumn, we 
were arranging to have eggs conveyed from the East Coast, when it was 
discovered that herring were spawning in Loch Fyne. Mr Brook, who 
was engaged at the Fishery Board Tarbert Station during the autumn, 
kindly undertook, in my absence, to obtain eggs and superintend the 
sinking of the tank in the 100 fathom water. Eggs were obtained on the 
11th of September from herring caught in Kilbrannan Sound in water 
varying from 8 to 12 fathoms. All the eggs were placed at first in the 
laboratory in water, which had an average temperature of 54® Fahr. 
Most of the eggs kept in the laboratory hatched out on the 19th, while 
others only hatched on the 24th, thirteen days after fertilisation. 

On the 16th, one of the glass plates, coated with eggs, was introduced 
into the tank above mentioned, which was immediately conveyed to the 
middle of the chaimel and deposited in 98 fathoms water, about three 
miles off Tarbert The Dank was lowered by means of a strong manilla 
rope, to the upper end of which a large cask was attached to serve as a 
buoy. The surface temperature was 64° Fahr., the bottom temperature 
was 49° Fahr. The bottom around the tank was chiefly composed of 
mud. On the 24th — i.e,, thirteen days after fertilisation, and eight days 
after the eggs were deposited in 98 fathoms water — the tank was raised. 
On examining the glass plate, it was found a number of the eggs in the 
centre had been destroyed by a fine coating of mud, which had entered 
through the hair-cloth screen, while those near the margins contained 
jW^orou^ ^pibryoes almost ^readyito hatch; in a few cases, hatcl^pgha^ 
taKeii pl^Use, ' 'the average bottom temperature while the eggs were 
deposited was 49*3° Fahr.; the average surface temperature, 54* Fahr., 
the difference being 4*7°. This is a much smaller difference than was 
expected, and may be accounted for by warm bottom currents running 
along the deep narrow channel which extends from opposite Tarbert 
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towards Ardfishaig. The difference of i'T during tbe eight days which 
the eggs were deposited delayed hatching for about five days. 

This experiment clearly shows that the only difference between the 
hatching of herring ova in deep and shallow water is one of time, hence 
we are safe in concluding that if herring deposit their eggs on suitable 
ground, in any depth of water not exceeding 100 fathoms, they wiU 
undergo development It is conceivable, however, that the depth of the 
water in which the eggs are deposited may have some influence on the 
time of impawning — in other words, on the fishing season ; and the im- 
mature condition of the fish caught in Angust during recent years may to 
some extent be accounted for in this way. If the herring which formerly 
spawned on the inshore banks of the Moray Firth in from 10 to 20 
fathoms water now spawn offshore in from 40 to 60 fathoms water, the 
hatching will be delayed for several days, and maturity will not be 
reached as early as formerly. This is an argument in favour of beginning 
the herring fishing later in the season than at present 

But alti^ough it has been proved that herring ova are capable of 
hatching in deep water, it may be said that the fry would never succeed 
in finding their w&y to the surface ; and further, that having reached the 
surface, tne food so necessary for the early stages of their existence may 
hot be found forty to sixty miles from shore. First, as to their power of 
reaching the surface. 

In a paper published in the Fishery Board Report for 1883, 1 mentioned 
that, ' as soon as the fry escaped, they began to ascend by a wriggling 
motion towards the surface of the water, rising at first only a few inches 
at a time, to turn and slowly sink head downwards towards the bottom. 
During the first day they seldom succeeded in rising more than two or 
three feet from the bottom, and this they only succeeded in accomplishing 
^ter many attempts ; but on the second day they readily, almost without 
a single rest, rose three feet at a time; and on the fourth day they 
succeeded in swimming freely on the surface of the water.' 

There can be little doubt as to the purpose of this strong instinct to 
teach the Surface ; it is to bring them to the strata of water in which 
there is the largest supply of food. When hatched, the fry have in their 
yolkHBac sufficient nourishment for several days — the number of days 
depending on the time required for hatching. Those who have seen the 
small, almost invisible, newly-hatched herring fry will naturally think 
100 fathoms is a long way for them to travel before they reach their food 
supplies. If, however, the fry are kept under observation, it is found 
that, after the first day, they can ascend at the rate of a fathom per minute. 
At this rate they could ascend 100 fathoms in 1 hour 40 min. tf we 
a-llow for a rest of 30 sec. every three feet for the ^cent, we have another 
hour and 40 min. to add. Again, if we suppose they sink 30 inches during 
each rest, we increase the distance to be covered to 150 fathoms ; in other 
words, we add 1 hour 40 min. to the time required, which gives a total 
of about 5 hours for the 100 fathoms. This being the case, we cannot 
suppose that the fry would have any difficulty in ascending 200 fathoms 
before the nourishment in the yolk-sac was exhausted. 

"We are not well acquainted yet with the food of the fry, but there is 

ho doubt about the richness of the surface fauna beyond even th6 fifty- 

' liifle line!. The surface fauna 6f the Moray Firth is exitreui^lyi'lthi-iid, 

ad t have again and again proved, surface forms are nearly as abundant 

ih the Moray Firth forty miles at sea as they are inshora 

My thanks are especially due to Mr Brook for undertaking the work in 
Loch Fyne, and to the master of the fish carrier * Talisman, the property 
of Mr Maclachlan, of the Glasgow fish market 
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quantity the herring liave to seek other food. This, from the month of 
Angnst^ consists chiefly of schizopods, a group of shrimp-like Crustacea. 
The chief food form is Nyctiphanea norvegicOy but there is an admixture 
of Boreophausia Raschit, Siriellat and other forms. A more detailed 
account of the food of the herring in the Loch i^ne district will be 
found in the report devoted to that subject One point is, however, 
worthy of note, namely, the marked contrast between the food on the 
East Coast and that on Loch Fyne. 

On the East Coast most food is found in the herrings' stomachs during 
the winter and spring. The crustacean food is certainly the most 
important, and consist mainly of two species, ffyperia galba and 
NyeHphanes norvegica. The copepods do not contribute an important 
part of the food. This is partly to be accounted for from the fact that 
when the copepods are most abundant — viz., in the summer — the fish 
take little or no food. In Loch Fyne Hyperia ycUba is certainly rare, 
and I have never met with it in the stomachs of herring from that dis- 
trict. The period of growth is there during the sunmier months, and the 
sole food worthy of consideration consists at that time of copepods. 
Temora UmgicomiSf FaeudocaLanus^ Dias, and other genera are common, 
but these sink into insignificance when compared with the teeming 
myriads of Gcdan'Ui finmarchicus which, during the summer, are so rich 
in brilliant red fat globules, that each shoal may be readily seen from a 
boat 

Quality of Loch Fyne Herrivg. 

This difference in diet appears to me to account for the difference in 
qnality of the herring from the two districts. The East Coast herring are 
mostly cured, and are admirably suited for the purpose, as they are not 
over-rich in fat. The Loch Fyne herring, on the other hand, are nearly 
all sold fresh. Their large size and rich flavour has obtained for them 
the highest place amongst fresh herring in the kingdom. The flesh is 
extremely oUy, so much so, that in the summer months they are quite 
unfit for curing. This amount of fat gives the herring another character 
altogether. To be thoroughly appreciated they require to be eaten the 
day they are captured, and are like mackerel in this respect [Inci- 
dentally it may be remarked that mackerel feed on the same forms as the 
herring in Loch Fyne. In both cases the oiliness is probably due to the 
food]. If the herring are not cooked until a day or two after they were 
captured their flavour is quite different The fat in the meantime seems 
to turn somewhat rancid, and the whole delicacy is lost The Loch Fyne 
fish are on this account so easily distinguished that many fishermen 
regard them as a distinct species, or more properly speaking, as a well 
defined race. The flavour of these fish, and to a great extent their size 
abo, appears to be due to the rich supply of copepoda in Loch Fyne. 
Curing operations usually commence in September. The supply of cope- 
pods faAving practically ceased in August, the fish feed on schizopods and 
annelids. In the course of a month their flesh has lost so much of its 
oily nature that the fish are then suitable for salting. 

Gut-Poke, 

Almost all the herring in Loch Fyne are subject to a complaint known 
as the gut-poke. In the month of June the majority of the herring were in 
this condition. I am told, however, that the duration of the period during 
which gut-poke herring are captured in Loch Fyne varies in different 
seasons. The disease, if indeed it may be so cJled, appears to me to 

D 
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be the reenlt of over-feeding. When a gat-poke herring ie examined a large 
amoont of red oily matter may be seen to issue from t^e vent TMb 
appears to consist almost entirely of the partly digested remains of 
copepods. Hie stomach being overtaxed, a large percentage of the oQ 
contained in the Galani passes along the intestine undigested, and issues 
from the v^t mixed with the chitinous shells and o&er disintegrated 
remains of the copepods. 

When the fish are in this condition they are of little market value, as they 
will not keep at alL They are quite good to eat if cleaned at once, but 
after being kept some time putrefaction sets in, and the whole alimentary 
tract becomes blackened. The evil is only a temporary one, and if the fish 
are left to themselves they soon regain their normal condition. I see from 
the evidence given before the Royal Conmiission appointed to inquire 
into the herring fisheries in 1877 that many fishermen urged that gut- 
poke herring should not be taken, and that a bye-law should be paaaed 
to prohibit their oaptura This would indeed be a useful measure, as if 
allowed to remain a few weeks the fish would sell for three or four times 
their value in the gut-poke condition. I fail, however, to see how it 
could be carried out The gut-poke herring are so mixed up with those 
in a healthy condition that it is impossible to catch the one without the 
other. There appears therefore no remedy. 

Spavming, 

Loch Fyne has now lost its ancient reputation as a spawning ground. 
During the last twenty years scarcely any herring have spawned in Upper 
Loch Fyne. Prior to that period the waters north of Otter Spit were 
teeming with spawning herring in the month of October, the head of the 
loch having been a particularly favourite quarter. Hitherto I have not 
had an opportunity of examining these descoted spawning beds, but hope 
to report on them on a future occasioa In the lower portion of Loch 
I^e, i.^., from Ardrishaig to Skipness Point, a number of herring appear 
to spawn every season. So far as my investigations go, however, there 
does not appear to be any regular spawning bank such as is found at 
Ballantrae. I found a few herring ripe in various localities from the end 
of July, but ripe herring were not caught in the same locality night 
after night. About the middle of July a few ripe males were obtaii^ 
off Laggan on several occasions. It was noted that there were more 
ripe fish when the take was smalls and in the larger takes the ripe 
herring were usually meshed in the net In the beginning of August a 
few riptf females were obtained in the same locality on three or four con- 
secutive nights. From this time to the 12th of September no ripe females 
were obtained near shore between Tarbert and Skipness so far as I have 
been able to ascertain. On most occasions, however, a few males could 
be obtained which were either quite ripe or nearly sa 

During the latter part of August, when no ripe females were obtained 
by the trawlers, it was a common thing for the drift-net men, who had 
been fishing in the centre and as far south as the Cock of Arran, to bring 
in afmall catches of herring containing a large percentage of ripe females. 
On many occasions the roe lay in heaps in the bottom of the boats. 
During Ausust and the early part of September a few ripe herring were 
taken occasionally in the north bay at Barmore. Their occurrence was, 
however^ very irregular. Full herring were also taken between Ardrishaig 
^d Barmore by drift-nets in the latter part of August, and a few were 
secured in a similar manner near the east shore of Loch Fyne. 

Without doubt the greatest numbers of full fish were found south of 
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Tarbeit, bat they were seldom met with in the same locality on two con- 
secntive nighta It often happened Uial after a small haul of fall fish a 
better catch of fish in good condition was secured at the same spot a few 
houM later. As we were desirous of secarihg some herring ovu for obser- 
vMxm in th6 Tarbert Laboratory^ Mr Calderwood and I made frequent 
exeursioiiB among the fishing boats. Although we went out three or 
four nights a week during August we £eiiled to secure both ripe males 
and females from the seine trawlers on the same evening. In September 
the ripe fish nearly all left the loch, and we had to seek them in the 
Sound of Kilbrannati. This is now an important spawning district, and 
there are several spots between Skipness and Campbeltown where, I am 
informed, the fish spawn regularly every season. Oor investigations were 
only pushed sd fi&r south ai Saddle Point, but I am informed by the 
Fishery officer at Campbeltown that there are several small spawning banks 
betweMi Btuldle and the Mull of Cantyre. 

Full herritig were caught ofi the point north of Sunidale Bay in 
August on several occasions, sometimes with the spawn running from 
theni The groutd off Saddle Point is also a favourite spawning place in 
Augu^ and September. On the 11th of September Mr Calderwood 
obUined ripe fi^ from a pair of Tarbert skiffs, at the southern point of 
Oonr Bay. The catch was small and the herring of medium size, but 
nearly all were ripa A batch of eggs were artificially fertilised and 
transferred to the Tarbert Laboratory. A pair of Campbeltown skiffs 
reported that, when dredging with grapnels for a net lost a few dajrs pre- 
viotisly tk this ^t, they brought up large quantities of herring ova on 
the hooks of the grapnels. Mr Allan (Tarbert) tells me that at the end 
of October H creW obtained 60 boxes of spawning herring two miles south 
of BHpness Point in the evening. Kext morning another crew secured 
a take of 200 boxes of fish in excellent condition on the same ground. 
Thus even outside Loch Fjme the herring seem more or less migratoi^ 
during the spawning season, but there seems little doubt that the fish which 
become matnre in Loch Fyne deposit their spawn between Skipness and 
Campbeltown. This occurs chiefly between August and the end of October. 
I am therefore led to conclude that just as the fishing has left the upper 
waters of Loch Fyne, so the spawn which under former conditions would 
have been /ihed in Loch Fyne proper, is now mostly deposited in the 
Sound of EObtennan. 

The question next arises, * Do the herring on the West Coast spawn 
twice a year 1 ' From my sttrdy of the question up to the present I am 
led to believe they do, but it is difficult to bring forward conclusive proof. 
If the herring which spawn at Ballantrae in February and March, and 
those which spawn in the Campbeltown district in the spring, are really 
those which are found during the summer in Loch Fyne, there is little doubt 
in the matter. The fish which enter Loch Fyne in April, May, and June 
are either spent fish, or at any rate fish in which the milt and roe is 
scarcely developed. During their stay in the loch the milt and roe become 
matured, and tiie spawn is shed from August to the end of October, either 
in lx>ch Fyne itself or in the Sound of Eiibrannan. I hope to investi- 
gate this point more thoroughly another season. For the present it may 
be assumed that the Ballantrae fish spawn in February and March, and 
probably again in August and September, and that those belonging to the 
UunpbeHown district spawn in spring and autumn. This, however, is only 
an Usetttoption, and, in the almence of further evidence, can only be 
aeMptM provisionally. 
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MigraHon. 

The probable oouise followed by the herring on their way from Btllan- 
trae to Loch Fyne has been already indicated. It is, of course, possible 
that some of the shoals keep to the east of the Island of Arran ai^ enter 
Loch Fyne by way of the Sound of Bute, but I have as yet no evidence 
in favour of this view. The general opinion amongst the fishermen and 
the locality in which the earlier captures are made seem to show con- 
clusively that the majority of the fish traverse the Sound of Kilbrannan. 

During the early part of May several large shoals of herring entered 
Loch Fyne, and before the end of the month the bulk of them had settled 
along the east side of the loch from Otter Spit to opposite Tarbert For 
many years very few herring have been taken in Upper Loch Fyne. 
About the middle of June a Isjrge shoal of herring entered the opp^r loch 
this year, and for eight or ten days a good fishing was obtained between 
Minard and Otter Spit The herring commenced to leave the shallow 
waters on the east side of Loch Fyne early in July, and by the end of the 
month the fishing north of Tarbert was brought to a close. As the fish 
begin to leave the neighbourhood of Otter Spit they congregate mainly 
near the west shore, between Tarbert and Skipness, and the fishing remains 
in that locality until the close of the season. 

While in Loch Fyne the movements of the herring shoab are doubtless 
to a great extent dependent on the supply of food. It appears, however, 
that Uie fish do not usually follow their food about from place to place, but 
remain in certain districts for a considerable time. In some cases the same 
class of fish are found on the same ground year after year. Mr AUan tells 
me that for the last three seasons a shoal of large herring of superior quality 
has visited the vicinity of the North Yellow Island in the first week of 
July and left it again at the end of the month. It has also been noticed 
that the same class of herring make their appearance off Laggan towards 
the end of July in each year, and generally supply a good fishing. 

In the majority of cases the various shoals seem to change their quarters 
frequently, and I have often been impressed by the marked contrast 
between the class of fish taken on the same ground at two consecutive 
hauls. Again, it is no uncommon thing two crews working within a few 
yards of each other to obtain entirely different classes of fisL In some 
cases there may be a difference of two inches in the average size of the 
herring in each haul, in others the contrast is one of quality. The same 
ground is often occupied by distinctly different shoals during certain parts 
of the day or night. It often happens that when a crew get a haul of 
small herrings in the evening, they obtain a take of fine large herring by 
working over the same ground again in the early morning. 

The herring leave Loch Fyne gradually. During the past reason the 
migration commenced about the 1st of August, and the shoals were then 
followed further and further down the Sound of Kilbrannan. Fishing 
north of Skipness practically ceased in September, but good hauls were 
made near the mouth of the loch until the middle of October. The last 
catch of herring in Loch Fyne was on the 1st of November. The fishing 
in the Sound of Kilbrannan extended until the end of October, and a large 
number of fish spawned during that and the previous month on the Can- 
tyre shore. On leaving Loch Fyne there is no doubt that the whole of 
the herring do not return along the Sound of Kilbrannan. For the past 
three or four years a part at any rate have been found in the Sound of Bute. 
The Fishery Officer at Campb(Bltown (Mr Hendry) has supplied me with 
the following account of the movements of the herring in his district : — 
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The bulk of the fishing in the Sound of Eilbrannan is on the Cantyre 
coast In the early part of the year, when a commencement is made 
on a small scale usually, the first attempt is a little south of the Island of 
Davaar, which lies at the mouth of the Campbeltown Loch (March 31st). 
As the season advances, the herring seem to move northwards, and in the 
best part of the season are found in largest quantities near the Isle of 
Boss (about seven or eight miles north of Campbeltown), about Carradale, 
in the vicinity of Cour, and close to Skipness Point. This year a very 
heavy fishing was secured near the Isle of Boss in the latter half of 
October, and the season then closed. The herring are thought to take to 
deep water, and no doubt ultimately pass the south of Arran on their 
way to the Ayrshire coast. 

In the Rothesay district (which includes the island of Arran) there has 
been little fishing during recent years until the close of the Loch Fyne 
fishing. In the month of October one or two large shoa)s pass down 
the Sound of Bute on their way to the Ayrshire coadt. Mr Skinner has 
given me the following account of the route taken by these fisL During 
the week ending 10th October there was an extensive fishing in Pimmill 
Bay (Arran). The shoal on visiting this bay was cut up, and in the 
following week the fishermen again fell in with the herring off Sannox 
(Arran), and also off Garroch Head (Bute). For three or four weeks there 
was a general fishing by drift-net off Garroch Head. By the 14th 
November the same class of herring was caught in Port Crawford and 
Ardneil Bays on the Ayrshire coast. On leaving these bays the herring 
were next met with off Ardrossan. Up to the 28th November the 
herring were in good condition, and equal to those found in Loch Fyne. 
After that date the fish were tliin and poor. The fishermen state that 
the fish of inferior quality were caught in shallow water, and were 
generally seen playing at the surface, and that the large and heavy fish 
had then taken to deeper water. 

The whole of this evidence appears to show that besides a small supply 
of local herring — what the fishermen term * ground keepers * — there are 
probably at least two migratory races of herring in the Clyde Estuary. 
The one spawns off Ballantrae in February and March, and the other in 
the Campbeltown district in May. It is probable that both these races 
reach Looh Fyne in the summer. Nevertheless, the upper portion of the 
Sound of Eilbrannan is almost as rich a feeding ground as Loch Fyne 
itself, and it ia difficult to say whether certain fish do or do not pass 
Skipness Point. In the autumn the various shoals on leaving Loch Fyne 
divide at the Cock of Arran. The majority pass down the Sound of Eil- 
brannan, the remainder follow along the Sound of Bute, and reach the 
Ayrshire Coast in November. 

On both sides the fish are reported to take to deep water before the 
end of November, and are then lost sight of. I am not inclined to think 
that the smaller fish caught off the Ayrshire coast (Ardrossan) in the 
winter are those which visited Loch Fyne in the summer. Where these 
fish come from or whether they form part of the fish which spawn at 
Ballantrae a few months later I am not at present in a position to say. 

The fishing commenced earlier than usual during the past season, and 
also closed before the usual tima In 1882 fishing commenced about 1st 
June, and continued until about the middle of December, October being the 
best fished month. The fishing of 1883 commenced and finished about 
the usual time, viz., June and October. The fishing of 1884 commenced 
about the 1st of May and closed about the end of August. During the 
past season the drift-net fishing was a complete failure, and very few 
boats went out ; nearly the whole of the fish .were landed by trawlers. 
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StatisHcB. 

In the following tables I have given the weekly returns of herring cap- 
tured in the Inveraray, Campbeltown, and Rothesay districts, for which I 
am indebted to the Fishery Officers. The returns show the migration of 
the herring from one district to another very well. I have also obtained 
from the officers at Ardrishaig and Campbeltown a return of the herrings 
caught in each district during the past twenty years. These are placed 
side by side, and it is interesting to note the gradual development of the 
fishing in the Campbeltown district — a development which one cannot 
help associating with the loss of the fishery in Upper Loch I^ne : — 

Table L— WEEKLY RETURN or the HERBINQ FISHING IK 
LOCHFYNE— SEASON 1885. 



Dftte. 



Grans. 



R»lfARK& 



Week ending 
May 

M 16 

M 80 

June 6 

., 18 

„ 20 
,. 27 

July 4 
„ 11 

» 18 
„ 26 

Aug, 1 

„ 8 

„ w 

., 22 

M 29 

Sept 5 

n 12 

., 1^ 

M.26 

Oct 8 

. 10 



17 
24 
81 



67 

486 

560 
984 

2667 

2744 

2S61 
2648 

1974 

1764 

1749 
1899 

468 

544 

486 
960 
666 
434 

741 
564 

402 

1060 



244 
9 
8 



Weather fayoorable for fishing, reports of several ahoals of 

herringa haying entered Loch Fyne. 
Weather favourablo for fiahing, good appearance of herrings 

in Loch Fyne. 

Do. do. do. do. 

Nearly all the heninga oaught <m the east side of tha loeh 

during day time. 
Weather fine, fishbg re^arly prosecuted, chiefly between 

Tarbert and Ardrinhaig on east side of loch. 
Weather fine, fishing n^larly tyrosecuted, chiefly between 

Tarbert and Ardruhai^, and auring day time. 
Weather unsettled, nothing done on two days oi tha week. 
Weather fine, highest take 750 boxes— 888 crans, realised 

about £500. 
Weather unsettled, fishing interrupted on two days of the 

week. 
Weather favourable, nearly all the hamngB caught during 

day time up to this date. 

Do. da do. do. 

Fishing light on the east side of the loch, herrings appear 

to be leaving east side. 
Fishing light between Tarbert and Ardriahaig, most of the 

herrings caught near Skipness, 



Fishing 'regularly 
entrance to loch. 
Do. 
Do. 
Do. 



prosecuted, herrings caught about 



da 
da 
da 



da 
da 
do. 



do. 
da 
da 



Total 



26,379 



Herrings caught about entrance to loch, most of the boats 

fishing in Campbeltown district 

Do. do. da do. 

Weather unsettled, fishing indifieremtly proeecntecL 
Weather unsettled. Bright moon light ^o fishing. 
Herrings caught about the entrance to the loch, weather 

unsettled. 
Heavy fishing about the entranoe to looh, asd In Sound of 

Kiibrannan. One Ardriahaig crew had a take of over 

700 boxes accounted for in Campbeltown district 
Fish caught about the entrance to loch. 
Weather favourable for fishing, but no fish. 
Weather favourable for fishings but no herrings to be foimd 

in Looh Fyne. 
The takes obtained during season lan^ from IQ to 200 

boxes, and occasionally higher. 



Wm. JEFFKEY, Fitkery Ofloet. 
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Table IL— CAMPBELTOWN DISTRICT— Wbkklt Statbment op 
Herrings Caught in the Campbeltovm District — ^Year 1885. 



Date. 



Orana. 



Remarks. 



From Mar. 
%l to May 
31, 1885, 
bulk of 
catch in 
May 
Week ending 
June o 

.. 18 



„ 20 

July 4 

„ 18 

» 25 

Aug. 1 



109 
955 

787 
677 

1807 
1268 

2421 
1886 

962 



It 


8 
15 


1849 
1798 


»> 


22 


2348 


tl 


29 


789 


Sept 


5 


1588 


»i 


12 


2428 


»> 


19 


4790 


>> 


26 


121 


Oct 


8 


2930 


>• 


10 
17 


4764 
250 



24 



967 



In May the weather was favourable. Catch began about 
Campbeltown in pretty good quantity ; as the month ad- 
vanced the takes were secured further up the sound till 
Carradale became the chief centra 



Weather fine, catch mostly in mid-channel between Camp- 
beltown and south of Arran, fishing at night 
Weather very fine. Catch by drift nets in diannel from off 

Saddell to off Davaar, 6 and 8 miles southwards, fishing 

at night 
Weather generally fine, similar to previous week, fishing at 

night 
Weather very fine. Best catch off Davaar, 6 to 8 miles 

souUi, also in mid-channel south of Kilbrannan, fishing 

at night. 
Weather fine, catch best off Davaar, south and mid-channel 

off Saddell, fishing at night 
Weather generally rough, heav)r rain. Drift beet takes off 

Davaar, and fishing by trawl in the vicinity of Carradale 

night and day. 
Weather very mie, fishiuff by trawl night and day. Best 

takes about Carradale ^bift, off Davaar S.S.K 
Weather verv fine, best takes south Ripness and Saddell 

Bay, also Pimmill and near Pladda, Cantyre coast. Her- 
ring excellent and large size, 250 filling a box. Fishing 

night and day. 
Weather extremely fine, fishing ground same as previous 

week. 
Weather fine, fishing ground again in the same locality. 
Weather stormy. Best near Carradale and off entrance to 

Campbeltown Loch, S.E. 
Weather fine, catch heavy about Carradale, chiefly by 

trawl net, fishing by day. 
Weather middling, best near Carradale, fishing by day, and 

off Davaar, S.K, in mid-channel, fishing at night 
Weather fair, best takes about South Ripness and Isle of 

Ross. Fishing by day and night 
Weather stormy at Carradale, boats able to pursue regularly 

and had heavy takes. Trawl fishing by day. 
Weather fair, best at Carradale, Ooor, and Sooth Ripness, 

Campbeltown now becoming light Fishing by daylight 

chiefly. 
Weather stormy, no trial at Campbeltown, only once at 

Carradale. Fishing by day. 
Weather fair, all cau^t near Carradale. Fishing by day, 

also about Machry Bay. 
Weather squallv, the herrings got near Isle of Ross. 
Weather unsettled, catch abmit Isle of Ross and about Carra- 
dale. 
Weather of a favourable kind, catch about Isle of Ross and 

near Carradale. Fishing by day and night 



ROBERT HENDRY, Fishery Officer. 
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Table IH.— ROTHESAY DISTRICT, 



Week 
ended. 


Boats 
Fishing. 


Crans 
Landed. 


XJ^uvkjactK 


June 27 

July 4 

n 11 

„ 18 
.. 8 

"1 

., 29 
Sept. 6 

" if 

:: M 

Oct. 8 

::!? 

u 24 

„ 81 

Nov. 7 
,, 14 

„ 21 

,. 28 

Dec. 6 
M 12 

„ 19 

„ 26 


140 
148 
120 

68 

82 
84 

58 

56 
78 
20 
151 
108 
84 
54 

60 
180 
165 

185 

105 

80 
75 

80 

50 

7 
100 

78 

24 


190 
250 
170 

77 

109 
148 

62 

82 
200 

84 
284 
198 

50 
180 

45 

1954 

240 

574 

275 

140 
206 

140 

72 

4 
190 

147 

18§ 


Caught off Loch Banza and PirnmilL 

Caught on the Cantyre coast, Kilbrannan Sound. 

A great mixture of small herrings this week. Fish 

caught about Bute shores. 
Only a few herrings caught off Skipness. The best takes 

were got at the head of Loch Long. 
Caught off Loch Ranza. 
The principal fishing ground this week was off the north 

end of Arran. 
Weather in the Sound unsettled. Principal fishing 

ground in Loch Striven. 
Fish caught off Skipness and Sannox, Arran. 
Fishing carried on off Skipness and Sannox, Arran. 
Fish caught off Skipness Point. Weather stormy. 
Fish caught off Sannox, Arran. 
Fish caught between Skipness Point and Sannox. 
Caught off Sannox, Arran. 
Quality middling. Caught off St Ninians and Kilchattan 

Bay, Bute. 
Quality fair. Caught off Skipness Point. 
Quality excellent. Caueht iu Pimmill Bay, Arran. 
Quality excellent. During the week the fiMiing was pro- 
secuted at two different places— off Qarroch Head, 

Bute, and Sannox, Arran. 
The takes were mixed with light herring. Caught off 

Garroch Head, Bute. 
The takes mixed with light herring. Caught off Garroch 

Quality good. Caught off Garroch Head. 

Quality good. Caught in Port Crawford and Ardneil 

Bays, Ayrshire coast. 
Quality good. Caught in Port Crawford and Ardneil 

Bays. 
Quality good. Caught in Port Crawford and Ardneil 

Bays. 
Weather stormy. Only one boat landed herrings. 
Quality not eood ; fish very thin. Caught between the 

Cumbrae Islands and the Ayrsire Coast 
Quality poor, and fish small in sir^. Caught 8 miles off 

Garroch Head. 
Quality poor, and fish small. The herrings landed this 

week were caught off the Ayrshire coast 



JOHN SKINNEK, Fishery Officer. 



Table IV. — Showing the result of the Hereing Fishing in Loch Fyne 
and in the Sound of Kilbrannan for the past 20 years. 



Total number of Crans. 



Year. 


Loch Fyne. Kilbrannan Sound. 


1866 


27,196 


2,899 


1867 


86,697 


8,720 


1868 


48,856 


1,781 


1869 


89,214 


6,948 


1870 


21,510 


6,896 


1871 


29,452 


6,711 


1872 


10,892 


6,586 


1878 


10,272 


.. 16,618 


1874 


7,185 


18,712 


1875 


14,866 


6,427 


1876 


81,188 


11.411 


1877 


28,882 


18,298 


1878 


18,800 


18,404 
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Table IV. — contimted. 





Total 


number of Crans. 


Year. 


Loch Fyne. 




1879 


88,837 


36,947 


1880 


30,198 


44,788 


1881 


40,019 


23,948 


1882 


84,864 


53,606 


1883 


61,494 


49,089 


1884 


21,616 


40,963 


1885 


26,379 


44,791 


1866-70 


Ayerage. 
83,595 


4,088 


1871-76 


14,321 


10,800 


1876-80 


26,469 


25,970 


1881-86 


44,852 


42,466 



Influence oj ihe Ballantrae Fishing, 

For many years past there has been a great outcry against the Ballan- 
trae fishing, on the ground that it proves injurious to the Loch Fyne 
fishery. The idea prevalent among the fishermen is that the capture of 
80 many spawning fish robs the upper waters of their natural supply of 
young fish, Ballantrae being regarded as the spawning ground of the 
Loch Fyne herring. The question was reported upon by the Royal 
Commission on Herring Fisheries in 1879. The Commissioners held 
that it would be unjust to stop the Ballantrae fishing merely because the 
fish were spawning, and pointed out that if it were made illegal to 
catch full herring, there would practically be an end to the herring in- 
dustry in Scotland!. I am not, however, sure that the Ballantrae case is 
not a special on& On the East Coast the North Sea is a storehouse for 
herring. Usually when the fish come inshore it is for the purpose of 
spawning. If they were not caught then there is every probability that 
they would not be caught at alL In the Clyde estuary it is probable 
that the supply of herring is to a large extent dependent on the spawning 
which is carried on at Ballantrae and in the Sound of Kilbrannan. If it 
should prove to be the case that the herring of this district migrate back- 
wards and forwards between Ballantrae and Loch Fyne, it is clear, I 
think, that the stock is liable to be diminished by a continuance of the 
Ballantrae fishing. Such a restricted migration has certainly not been 
proved as yet, though the observations brought forward in the present 
report tend in that direction. There is, however, little doubt that there 
are other sources from which the Loch Fyne herring fishery is kept up 
besides those already mentioned. Even granting that the fish which 
spawn at Ballantrae follow the course whidi I have indicated, there is 
one point which still requires elucidation. The fish on leaving Loch 
Fyne average 1 2 inches in length. Such large herring ought to be easily 
traced, yet after the month of November we have no account of them. 
They cannot spawn again at Ballantrae, for the herring there are not 
nearly so large. There is another factor in the question which requires 
consideration. It may be that a large number of the herring which 
spawn at Ballantrae are young fish which were originally hatched there, 
and which have been matured in Loch Fyne. There is no doubt that there 
are immense shoals of immature herring in Loch Fyne, particularly in 
the winter time, and it is equally true that many of the spawning herring 
at Ballantrae are very small fish, which probably have not spawned 
befor& In this case the Ballantrae fishery would no doubt be injurious 
to the fishery of the district as a whole. The whole question, however, 
turns on the extent to which the fishery of the Loch Fyne district is kept 
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up by fish from the open sea. In the absence of information on this 
point it would be obviously unjust to make any distinction between 
spawning fish on the East and on the West Coast 

Enemies of the Herring. 

In the report of the Boyal Commission already referred to^ great stress 
is laid on the immense destruction of herring by ood and gannets. A 
calculation is entered into to show that the destruction cl herring by 
man is an insignificant item compared with the enormous number taken 
as food by cod and other fishes, and by predaceous sea birds, such as the 
gannet. This calculation is based on the assumption that gannets feed 
on herring all the year round, and that cod take them for seven months 
out of the twelve. I do not wish to under-estimate the immense destruc- 
tion of herring brought about in this manner, but it appears to me that 
this assumption is not justified. I am not acquainted with any statistics 
which would lead one to suppose that the cod around our coasts consume 
anything like the quantity of herring indicated in the report I may 
here refer to a paper on the food of the cod which I have contributed to 
the present report The statistics there given are the result of the 
examination of about 300 cods' stomachs, chiefiy from tho East Coast 
Judging solely from those statistics, it appears that the principal destruc- 
tion of herring by the cod occurs in our inshore waters during the 
spawning season only. The fishery officer at Anstruther informs me that 
although herring are abundant on the distant cod fishing ground in the 
North Sea during the spring and summer seasons, it is seldom that any 
herring are to be found in the cods' stomacL On the other hand, when 
the herring come inshore to spawn, the cod and other Gadidse cause an 
immense destruction amongst them. The case is somewhat similar at 
Ballantrae, as a reference to the evidence given by Mr Wilson will show. 

Perhaps the herring, while in Loch Fyne, suSer less from the attacks of 
the cod and predaceoas birds than in most other districts. There are not 
many cod in Loch Fyne, and the fishermen only follow this industry 
when not engaged in the herring fishery. 

At Ailsa Craig there are thousands of gannets, and they undoubtedly 
cause a very great destruction of herring during the Ballantraa fishery. 
This, however, only lasts two or three months, and the herring then leave 
the district The gannets do not follow the herring to Loch Fyne, or at 
any rate only very few do so. , A few gannets may be seen any day in 
Loch Fyne during the herring fishery, but I have never seen thousands or 
even hundreds in a day. The few there are appear rather valuable than 
detrimental to the fishery. These birds prove useful to the fishermen in 
indicating the exact spot at which herring are to be found. It is only 
when the number of gannets is excessive that the destruction of fish 
which they cause comes to be a loss to the fishery. I conclude, therefore, 
that so far as Loch Fyne is concerned, the cod and the gannet are not 
responsible for a very large destruction of herring. The destruction is 
certainly not so great as occurs in many other districts. This, however, 
does not alter the fact that gannets are responsible for an enormous de- 
struction of herring at certain spots around our coast, and the stock of 
these birds might certainly be diminished with advantage. 

Da/lf-Ugkt Fishimg. 

For many years it has been the custom in Loch I^ne to use the seine 
nets (trawls) m the day-time during a part of the season. I am told tiiat 
this has never happened to so great an extent as during the past season. 
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The herring were nearly all caught in the day-time in the early part of 
the season, and the practice was not entirely discontinued until late in 
July. As a matter of fact, the fishermen continue the daylight fishing 
until the shoals of herring have become so disturbed and broken up that 
the fish can no longer be caught in the day-time. This practice is 
undoubtedly injurious to the fishery, and no one knows this better than 
the fishermen themselves. Every one admits the fact, and the majority 
of the fishermen in Loch Fyne are anxious that day%ht fishing should 
be made illegal Still they continue the same injurious practice year 
after year. It appears that so long as one man fishes in the day-time all 
must follow, if only in self-defence. Personal comfort is doubtless also 
an Important factor in the case. ^ 

Weekly Close Time. 

Another object for which the Loch Fyne fishermen have agitated for 
some years is that of a weekly close time. It is proposed that it should 
be made illegal to catch herring in their district from sunrise on Saturday 
until sunset on Monday. Sunday fishing is already illegal, though it is still 
practised by a small minority of the fishermen who do not belong to the 
district It hag been argued that such a regulation would be unfair to 
those who come from a distance, and who do not go home at the end of each 
week. I fail to see any unfairness in it, and some of the fishermen pre- 
fer to return to their homes in the middle of the week, so that they may 
return in time to make the earliest catches on Monday morning. I am 
convinced that such a regulation would have a salutary effect both on the 
supply of fish and on the duration of the fishery. Loch Fyne is a rather 
narrow loch, and with the hundreds of boats fishing week in and week 
out, the shoals of fish never get any rest Questions of this kind appear 
to me to be simply matters of local government If an overwhelming 
majority of the Loch Fyne fishermen are in favour of such a regulation, I 
see no reason why they should not have their wisL Bye-laws alSecting 
this question, and also that of daylight fishing, need not necessarily 
apply to the whole country, and there is no doubt that such regulations 
are more required on the South-west Coast than elsewhere. 

The Loch Fyne fishermen have also agitated for some time that it 
should be illegal to catch herring on the West Coast from 1st February to 
Ist May. Such a regulation would doubtless be chiefly directed against 
the Ballantrae fishing. I am not yet convinced that the Ballantrae fishing 
is so injurious as to demand legislative interference, and therefore cannot 
support the fishermen on this point without further evidence. There is, 
however, no doubt in my mind that the early fishing in Loch Fyne itaelf 
is not desirable. When the fish arrive in Loch Fyne they are in very 
poor ccmdition, and have little market value unless supplies from other 
quarters are far short of the demand. If the fish were left alone for 
a month, I am convinced it would be better for every one concerned. In 
any case, the fish do not leave the district for many months, and by 
the end of May they would be in good condition, and sell for a better 
priee. The chief end to be gained by such a regulation appears to me to 
be that the herring may, while unmolested, have an opportunity of reaching 
the upper waters. The upper portion of Loch Fyne is better suited for a 
spavming ground than the lower part, and if the herring can once be 
induced to spawn there again there would be every probability that the 
fish would not begin to hsave Loch Fyne until late in October. The 
upj^T waters are, however, too narrow to admit of a large fleet of boats 
working at one time, and it is possible that if large shoals reached there 
they fli^B^t quickly be driven out again. 
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Loss of the Upper Loch Fyne Fishery. 

How far the loss of the Upper Loch Fyne fishery is attributable to the 
agency of man I cannot say, but it seems probable that at present there 
are several agencies at work, the removal of which would give the fish a 
better chance of returning to their old haunts. The chief of these are — 

1. Great increase in the number of boats, and the introduction of a 

more profitable mode of fishing. 

2. Daylight fishing. 

3. Early fishing, before the fish have had time to settle down. 

The first, of course, comes with the development of the fishery, and is 
unavoidable. , If, however, our chief aim is to induce the herring to remain 
and spawn in Upper Loch Fjme, there is no doubt that trawling should 
be stopped in those waters simply because it is a more deadly method of 
fishing, and if practised in the daylight could not fail to ultimately drive 
any shoal of herring from such narrow waters. Nevertheless, I question 
whether the end justifies the means. Since the Upper Loch Fyne fishery 
ceased, that in the Sound of Eilbrannan has more than made up for the loss, 
and it is not to be expected that the fishing can be in both places at once. 

Fishery Police and Statistics, 

Perhaps I may be permitted here to call attention to one or two matters 
in connection with the Fishery Police and the ooUectiou of statistics by 
the Board officers, which appear to me to require readjustment 

In the first place, H.M.'s cutter ' Daisy ' is entirely unfit for the duties 
she has to perf oruL Ko sailing vessel can be competent to superintend 
the herring fishery from Inveraray to Campbeltown. It very often happens 
that although there is urgent need of the services of the ' Daisy ' for police 
or other duties, she is at the time becalmed, and thus her services are 
unavailable. It is very desirable that the ' Daisy ' should be replaced at 
once by a small steam vessel, which could easily command the whole 
Clyde estuary. It would be a great boon to the fishing industry if a 
vessel of this class were kept continually between Ballantrae and Inveraray. 
At one place or another between these two points herring are being caught 
all the year round. The vessel should follow the fishing from place to 
place, and in this way much valuable information might be collected 
which could not be obtained in any other manner. In connection with this 
subject it seems a pity that one of the Board's officers should not have 
charge of the whole district so far as the herring industry is concerned. 
I am convinced that if any reliable information is to be obtained, this can be 
better accomplished by one officer who has instructions to follow the fish 
from place to place than by several officers each stationed at one centre. 

During a great part of the Loch Fyne fishing there is not a single 
Fishing officer in the district As soon as the great East Coast herring 
fishery commences, all the Board's officers are required to superintend that 
work, and the collection of statistics in Loch Fyne has to be left to corres- 
pondents. The collection of statistics of herrings sold fresh is admittedly 
more difficult than in the case of those which are cured, and this fact 
makes it all the more necessary that one officer should be left in charge of 
the Loch Fyne fishing. I may also call attention to the fact that the 
Loch Fyne herring are accounted for in the Board's statistics as being 
cured, whereas nearly all of them are sent to the market fresh. A num> 
ber of swift steamers are employed for the purpose, and the fish are taken 
on board from the skiffii as soon as they have been caught The same 
remark is equally applicable to the herring caught in the Girvan, Camp- 
beltown, and Rothesay districts. Indeed the greater part of the herring 
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caught in the whole of the aiea covered by this Beport are sold fresh. 
The quantity of herring which are salted or cored does not appear to be 
very great at any time, but varies at different seasons. 

There is another point relative to the collection of statistics which is 
worthy of note. As at present arranged, the west shore of the Sound of 
Ealbrannan is in the Campbeltown district, while the east shore is in the 
Rothesay district It is practically impossible to decide in many cases on 
which side the fish were caught, and it would be much more satisfactory 
if both shores of the Sound were under the charge of one officer. The 
whole of these considerations point to the necessity for the appointment 
of an officer who should be solely responsible for the statistics of herring 
caught between Ballantrae, Campbeltown, and Loch Fyne, and whose 
duty it would be to follow the fishing from place to place and make a 
thorough study of the whole industry. Such an officer would certainly 
require a more liberal allowance for expenses than is permitted under the 
present system, but he would do the work which now requires five men, 
and would do it better than is possible under the present conditions. 

I cannot dose this report without acknowledging my indebtedness to 
the fishermen and others connected with the fishing industry between 
Loch Fyne and Campbeltown, who have rendered me every assistance in 
their power, and who take a lively interest in the scientific investigations 
which are being carried on under the direction of the Fishery Board. 



APPENDIX F.— No. IV. 



REPORT as to VARIETY among the HERRINGS of the SCOTTISH 
COASTS. Part L By J. Duncan Matthews, F.R.S.E. 

Although the herring, principally from its great commercial import- 
ance, has formed the subject of probably more investigation, and of a 
consequent literature both popular and scientific, than any other sea fish, 
the too general manner in which most of these investigations have been 
conducteid has led to the most contradictory results, and very little to the 
real advance of our knowledge of the natural history of the fish itself. 

So far as regards the elucidation of that part of the subject with which 
I am just now principally concerned, viz., the extent, if any, to which 
variety, individually or racially, obtains among the herrings of our coasts, 
past inquiries have failed to give satisfactory results, not only from the 
difficulty of procuring information on the subject, but because the observa- 
tions have been made on far too limited a scale, and without proper com- 
parison of the fish found at different times and in different lo<^ities. 

The difiSculties surrounding the subject still remain to ioterfere with a 
satisfactory conclusion being come to, but in this investigation the attempt 
has been made to reduce the error from limitation of observation to a 
minimum, by the examination of comparatively a large number of ex- 
amples from various places and during eJI seasons. 

The one real exception, so far as I am aware, to these remarks on 
insufficient observation, is that of Dr Heincke, who has made an elaborate 
investigation into the varieties of the herring of the Baltic, including a few 
from the North Sea (Peterhead and Norway), and whose results appear in 
an excellent report published by the Qerman Fishery Commission.* 

* Jahnherichi d^ Com. z, Wu$enkh. UnUrtueh, dtr deutKktn Mtere, 1878, 
1882. 
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As the plan which I have adopted for carryitig out a similar investi- 
gation into the herring of the Scottish coasts differs in some of its details 
from Dr Heincke's, it most be explained that I had not read his paper 
until my own observations were almost completed, otherwise I wonld have 
taken measures for more readily comparing my results with hb in detail, 
although I still prefer my own method as being in some slight respects 
more exact The amount of labour involved in revising the work in detail 
for this purpose is, however, so great, that meantime it must be delayed, 
and where I have been able to make comparisons, it has mostly been with 
the concluding summary in Dr Heincke's paper.* The experience gained 
in measuring the first few fish received for the purpose of the investi- 
gation, was sufficient to show that a general preliminary examination of the 
results likely to be procured was necessary, In order to ascertain the best 
way in which these could be obtained, ks the result of such an exami- 
nation, it was early found that fish of the same length, and as nearly as 
possible of the same bulk, differed as to their dorsal and anal fins, not 
only in the position of these relatively to the length of body, bat that the 
fins themselves varied both as to the length of their bases, and also in 
respect to the relative length of the individual rays, measured from their 
bases to their tips ; a circumstance due not only to the different amount 
of wear they had undergone, which is probably slight, but also to absolute 
difference in the amount of their development, increased, as it likely is, 
by the difference in age of the fish. This led to an examination of the tail 
to ascertain whether the caudal fin was subject to similar variations, which 
might reduce the value of the total length of the fish as a basis for com- 
parison of the other characteristics. In several cases it was clear that the 
length of the caudal fin was affected by wear, or by injury received after 
the capture of the herring. But a far greater difference was found in the 
actual length of the caudal ftn ravs as measured from their proximal ends, 
and also from the termination of the intervening and supporting hypural 
bones, in herrings as nearly alike as possible in the length and bulk of their 
bodies. 

It was evident also that the fish (which were in all cases perfectly fresh 
when measured), were subject to very considerable variation m the position 
of the lobes of the caudal fin, caused apparently by the amount of mus- 
cular contraction after death, and, as a consequence of this, there of course 
resulted a considerable degree of variation in the total length of the fish 
(sometimes as much as 10 mm.), according to whether the lobes were 
approximated so as to be in nearly a straight line behind the body, or 
were widely spread. 

For the purpose of comparison by measurement of those characteristics 
which were suited for being thus dealt with, any standard would be suit- 
able, so long as it was not itself liable to much variation ; and I resolved, 
therefore, to dispense with the employment of the total length including 
the caudal fin, as a basis, as being too likely, from the variation in length 
of the fin, to detract from the value of the resulta Kote was, however, 
taken of the length of the caudal fin, with the view of testing its 
variability correctly. The result was, that the length from tip of closed 
lower jaw to a point near base of caudal fin was fixed on as the most 
reliable, all that was necessary being that that point should be an easily 
ascertainable position. Probably the termination of the vertebral column 
would be the best ' total length,* but the additional work involved in ex- 

* The amoant of almost ' drudgery ' entailed in an inyestlgation of this nature it 
scarcely realisable by those who have not undertaken it In my own case the 
mechanical work entailed amounted to the taking of about 16,000 measurements on 
the herrings, with over 20,000 subsequent calculations. 



Digitized by 



Google 



ofihe Fishtry Board for SeoUand. 65 

posing the vertebral coltimn for this purpose, in a lavge number (A fish, 
made it prohibitory, k modification was therefore adopted, and a point 
ohoeen, which was almost, if not altogether, of eqnal fixity with the end 
of ^e vertebral column. 

Thoogh the length*of the bony support (hjrpural bones) of the caudal fin 
rays is not invariably of the same size in equal-sized fish, it is subject to 
fewer variations, and these variations, from the shortness of the total (about 
10 mm.), are of very small amount. Now, as it is close to this that the 
silvery sub-epidermic layer covering the body terminates, thispoint — 
the few scales, if present, being scrapcMd off — forms a well-marked one for the 
position usually called the base of the caudal fin^ though it does not actually 
correspond to that position, and the whole length from the tip of the closed 
lower jaw to this point was therefore generally used as the standard by 
which the other measurements were to be compared. This is one of those 
minor details in which I have differed from Heincke, who employs the 
total length including caudal fin^ but which has not a serious effect on the 
result, except in so far as it affects comparison of details. Then the 
exact fixture of the point which I have described does away with Heincke's 
objection to the indefiniteness of the terms ' without caudal fin' or 'base 
' of caudal fin.' The fish on arrival were placed on a sheet of paper in 
such a position that a straight line would run through the tip of the 
dosed lower jaw and the fork of the tail A pencil was carried round the 
fish, so that a rough but fairly accurate life-size sketch was formed of it, 
useful in the event of its being afterwards necessary to have a general 
idea of its size and shape. The following points were then accurately 
marked off, and the measurements of length of head, positions of fins, <fec, 
made along the longitudinal central line to perpendiculars drawn to it 
from the various points, except in the case of length of base of fin, the 
UMiasurements'of which were made along the actual fin : — 

I. Anterior end of mandible. 
3. Anterior end of premaxilla. 

3. Centre of eye. 

4. Back of head (of supraoccipital bone, which has an almost straight 
posterior border) ; this forms a much better standard of length of heail 
than the length of the side of the head, which includes the opercular 
bone — ^liable to considerable alteration in position from various causes. 

5. Base of anterior ray of dorsal fin. 

6. Base of posterior ray of dorsal fin. 

7. Termination of tail (as described above). 

8. Tip of caudal fin. 

9. Base of posterior ray of anal fin. 

10. Base of anterior ray of anal fin. (This point has nearly always the 
same relative position with regard to the vent, any difference being more 
apparent than real, occurring especially during the spawning season from 
the enlarged and tumid condition of the latter, and from its contracted 
state in the spent condition.) 

II. Base of first ray of pelvic fin. 

12. Base of first ray of i>ectoral fin. 

13. End of branchiostegal membrane. 

14. Articulation of lower jaw. 

Notes were also kept of the number of rays in the five fins, of the con- 
dition of the reproductive organs, of th^ date and place of capture, and, 
in several instances, of the number of keeled scales. The whole of the 
measurements were taken in millimetres. 

For the purpose of comparison it was necessary that the whole of the 
measurements thus procured should be reduced to a ratio of some ccmimon 
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standaid. As stated abore, the standaicl generally adopted (I shall have 
to refer later to some neeeesary departures from this rule) was that of the 
length from the anterior end of the lower jaw to the base of tiiie caudal 
fin; and to avoid confusion, this has been called length to end of 
scales, as distinguishing it from length to tip of taiL The means by 
which is indicated the position of the fins, length of head, ^, in 
works treating of fish, has yaried generally in two directions. Either 
the dimension is stated as a part of the total length, t.^, employing 
the total length as the unit, or the dimension itself is employed as 
the unit Thus, for instance, the length of head of a 270 mm. 
herring would be described as being (say) '133 of the total length (or, 
roughly, it would probably be stated as ^), or it woidd be described 
as being contained in the body 7*5 times; the former result, of course, 
being found by dividing the particular dimension by the total length, the 
latter by dividing the length by the dimension. The common way 
appears to have been to obtain the latter result as a whole number only, 
and turn it upside down, so as to form a fraction of the body lengtJL 
This latter is convenient, and f 3r general purposes useful enough ; but 
when comparisons of what may be rather minute differences, and where 
considerable exactitude are required, it may lead to important errors. For 
as the dimension descriptive of any character decreases in amount, the 
apparent variation by this scale becomes greater and greater ; I shall have 
to refer to some of tiiese effects later on. Professor Heincke in his paper 
has noted this error, and has, in dealing with such a small figure as the 
length of fins, changed his index of comparison, and calculated according 
to die proportion — ^Total length : 1000 : : Length of fin : a; (the index) ; but 
he has not employed this method for finding tiie head index — ^a dimension 
of about the same magnitude. There is, however, such a difficidty in 
comparing the amounts of variation even where large dimensions are dealt 
with, such as the distance of dorsal and anal fins from tip of jaw, that for 
that reason, as well as for uniformity, I have adopted the more correct 
method throughout; my equation, however, reading — Total length: 1 : :The 
dimension : Xy so that in place of getting a whole number, as Heincke 
does, I get that decimal fraction which at once conveys to the reader the 
proportion which the dimension bears to the whole length. 

The various characters of the fish and their variations having been thus 
reduced to a regular standard for comparison, the method in which this is 
to be made has to be considered. In this preliminary paper I have treated 
dimensions, variations, &c., which were found to exist on the fish sent 
from the various Fishery districts in a more general manner than is 
essential, if we wish to reach a fairly dependable conclusion as to whether 
these variations are merely individual, or may fairly be called those of 
' race ' or ' variety.' I shall try to indicate the general characteristics 
and their variations which are to be found among our herring, the presence 
or absence of any one or more of these if fairly evident among the herring 
of particular seasons or localities, and generally the extent of the actual 
variation and the prevalence of any degree thereof. I leave for further 
investigation the more intricate work of ascertaining to what extent 
particular or generally localised variations may be found among those fish 
to which they are not peculiar, and what combinations of the several 
characteristics, as subdivided by their variations, may be common to all 
the herring, or any part of them. 

General Size, 

It may here be stated that the herrings subjected to examination were 
samples of the ordinary takes of the fishermen at various places around the 
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Scottiah Ooaat dnnng the winter and spring months of 1884 and 1885^ and 
thesommer months of 1885. They were procured and forwarded while 
perfectly fresh by the officers of the Scottish Fisheiy Board stationed at 
the several Fishery districts, they having been requested to send the fish 
as samples of the takes generally, and not as specially selected for size or 
othiwwiBe. * 

Before statii^ the actual size of the fish received, the details of localities 
from which they came, &c, it is necessary to make some (|nalifying 
remarks as to how far these samples are a fair representation of the actual 
SLEe and condition of the fish frequenting the Scottish coasts. They do 
represent the size of the fish actually caught Do they cover fairly the 
uses of the fish either in their fullest extremes absolutely, or in the pro- 
portion in which the varieties of these are present among the whole mass ) 
Now it has to be noted that the size of the fish sent to me for investigar 
tion or, to speak more generally, of all the fish brought ashore, is rather 
an evidence of the size of mesh of the nets employed for their capture 
than a criterion of the actual size of the herring in the sea ; and according 
to the prevailing size of mesh we shall be liable to mifijudge the actual 
size of the fish. I feel sure that the want of sufficient consideration of this 
fact, and especially of the circumstance that change of size of mesh has 
occurred for any period or at any place, has given rise to erroneous ideas 
as to the preservation or decline of the general or natural size of the 
herring ; for, of course, it must be remembered that a particular size of 
mesh only takes those fish which fit it, that is to say, does not merely 
allow the smaller fish to escape by passing through its meshes while 
sweeping in ail the larger, as in a salmon net or seine trawl, but the 
large fish also to a great extent escape by not getting their heads into the 
mesh. Leaving out of consideration here the few recorded examples of 
herring of extraordinary magnitude, most, if not all, of which probably were 
shad, references to previous observations on the size of Uie Scottish and 
]!f orth Sea herring do not lead me to think that our herring have retro- 
graded in size. J. Mackenrie,t writing over eighty years ago, divides the 
Scottish herring into three races — those giving by measurement 800, 1000, 
and 1500 to the barrel Valenciennes % gave 10 inches and 10\ inches as 
the largest, but says North Sea herring may reach 13^ inches long. 
Mitchell^ writing twenty years ago, gives the length as 8 inches to 12 
inches,— --all sizes which, as respects the herring I have examined, appear 
to be still commonly maintained. Although, however, it is improlMible 
that larger herring than those are represent^ in any quantity among the 
shoals which frequent our coasts, I have not much hesitation in saying 
that a greater number of the larger class of fish are present in the shoals 
than the takes would lead us to suppose. Some of the largest fish which 
I received were 'scummed' at Lybster; they averaged 12 inches long, 
and the means by which these are taken shows how many may escape of 
similar size, and how almost certain it is that the largest fish seldom 
become properly meshed. These scummed fish are the large fish which 
fall out of Uie net partly from their weight, but often from being insuffi- 
ciently meshed, and are scummed up by a boy, such fish being generally 
lost and left d^ on the fishing grounda 

A further excellent example, and not the only one, of the influence which 

* I have to thank the Fishery officers for the regalAr way in which they have sent 
me samples of herrings, and many of them for the snggestiye information which 
iccompiuiied them. 

t 'Prize Essays,' vol. ii Highland Soc, 1808. 

X Cqv. and Valenc, BiaMre des Poissons, voL xx. 

I lidL SitL qfthe Herring, 1864. 

B 
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flie medi has on the site of fidi tekea^ vat aappUwl jib by tiL6 firfiery 
i^fiite al Lybster, who seocit i:q9 two ssmples ei herfint likeA on esK^ 
tke flame fiahiog groxmd thcee miles off Dunbeath^ and ilt tibe saxie ttni iq 
AugiiA last, bat by bcu^ oatiig nets wi^ a diibrent siae of mashi Thtt 
harrixigs in one aampkiy oao^ in a net whidi had ivaeo in li«e«aHiar itf 
the year, and having been rebarked seven or eight times, was c6niefao«tly 
ahmhk, taoged in length (to end of Bcakda) from 217 mn. to i28 mntyihe 
average length being 224*5 man. to end of scales, 258*6 mm* to tip'of taiL^ 
Tke other siunple, ca«ght in a net whieh had been Httle osad and was oon^ 
siderably wider in the mesh^ sbowa a range in length among tht) fish ol 
from 230 mm. to 257 mm. (to end of scales), the average being 2^ mia; 
to end of Bcalesi 284 mm. to tip of tail I need scarcely ijoote iui^Mir 
examples here, for the result appearing in the above is that whidi mi 
should eecpeot. Nftvarfchele8s,in ^mass, I most quota an appareiit eseep- 
turn, whidi, however, only ^wa that with Ute aamo site of mefah thatH 
may be ti^en fiedt haviag a emisideraUe differenoa in aize^ and that the 
meiB pnsehce of ft prepondasBting qaantity of large fiak hi * takadoes not 
nBBceasanly tiiough generally point to the employment of a aseeh which -^nA 
not captore small &h. 

Thla oKflOBpie comes from the Fiafaery officer at Ai>^«tber. and the 
■an^ileB, thou^ taken at differeht places i(in the Firth of Forth) and ob 
eonseontive a^its^ were taken by tbia same boat and the uxm oet The 
kngth of £bh in the ficst sample ranged torn 219 mm. to ^ noi^ (t4 
Olid of seales), the average eiae being 2^15 mm. to end of seeles and 26t 
mm. to t^ of tail ; while the second sample gave a variation in length of 
from 173 mm. to 220 mm.^ with iLn average of ld5*T mih. to end of oettkM 
and 226 mm. to tijp ctf tail It is (|aite oondeivabie that ctnmmstanoed 
either aa to mass oc movement of tba ahoal^ weather, tide, kc, may 
inflnenna <flM meshing of fish in a net which is rathet email fat* thenu Bat 
ihothittg of the kind aeooonts Um the faot apparent in th^ Lybeter aaihpla 
tiiat small and big fish being certainly present at the same tkne and plae^ 
each net took those fish which were sn^sed to the aiae of the mesh amd let 
most of the others eaeapa I have stated the different 4ffbctB of die aM in 
these eases in terms of the length of the fish, as being more readily iibdatu 
stood than woald b^ a oompariaoa (^ the ^rth of thefish atthe opennilimi, 
which of coarse k the [vincipal factor in this qnestioti, and <Mtie vHlilt^l 
shall berei^r have to tefer to ; but the mle applicable' to the sice 6i the 
fieh in the special oasea instanced applies to the size of these iieh at'thd 
back of their heads alsa We must then not be too certain \kaX our 4od-^ 
dusions as to the siae to whieh oar hettring growj and the illative nnnibeis 
in which the larger of them are present on oiir eoasts-are absolutely ^orittdfcl 
That they are so as to the' fish actcadly caught goes without saying. - ^ 

As to the influence which the oommpn empbyment of what t may oall 
a small meshed net — lor, of ooureey the use of this term 'small' is r^la^ 
tive to the sijbb o£ the adnlt fish— may have on the general mee of the 
herrings it can readily be understood that if ell fi^Si were meshed, however 
large, or even if the herring only apawned after reaching their full develop^ 
ment (which, as I shall show below, is probably not the caee), then. tWe 
could be little doubt about the great advantage of employing only those 
&eti which, while both bringing the largest fish only to the market, wonld, 
by allowing the smaller and younger to escape, not only permit them to 
grow up, and thua increase the sopply of the larger, but also have iL fkir 
chance oif doing so by the increased number of spawaers. But as thingi 
are, it is questionable whether by a moderate size of mesh we ate after an 
doing anything to deteriorate the size of our fish; whether indeed we are 
not directly helping to increase their size. For if wa empk^ a mtoh which 
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^ifitt t^» Ottiy ll0liccgl» fi«ii, i;^ ^lAlt ^i^fi^ 

^iKiM Mmiidy IM« tt^ A Mifottd degree ebodderitig the pr^d(tot enortnous 
tdtelteM «f tte hertiiig, but still to 8<Mti» esctdHt), of thode large stMiwtilllg 
ketilfigi Add tb^ jgMBt«r Will tfaid beeomd the cd6e A6 the fishing indtustty in- 
At0Aiie& Th^ lucre wd take these latge herrings the less (ypportntLTiiy will 
tii<^ lMm» hi duposil^ng ii^eir spAwti, bemuse it must be rbmembeted that 
p«m^ioil% tre Ikniit our fishing by this veiy condition, striTing to get the 
horrtttg b^foin tlicly haVe spawned and when nearly ripe, the spent fish falling 
•ff ibi^efidftioti, and l^eMore in connnereial valae, and kleo getting beyond 
oar reach by forsaking the spawning ground. Now, were this the only Iresult 
Hf tliA faupg^ ntesh it would little affect the general sii» of the fish as we 
get thAtn^-^woyd b« advtUitageotus indeed so long as th^ actoAl spAwners 
lift ift tiia 86A w^i^e stifilcient to natnrAlly k<^ tip the supply, or their 
^Acrtiast^ WaA siAde u|y by aHificially hatched or reared yonng. But it is 
vtidlAiblAd ttiat spal^nsing hAi^ng tery niaeh siaaller than what are com- 
WMly crifed hx^ fish, ArA pl*es6nt in Anormous (plantitieS on our cOAsts 
ttVefy y^af for ths purpose of dApdi^iting thdr ova.* When one Asks the 
iftAartHig Af tbe term uatiej the answAr genArally is, that it is an immattittB 
tihf M nalher ifldAfiH^to tetm^ tknless it is qaanfied by an explanation of 
)HMtb0r iir Ap|^iAs to tho growth of the fish as a whelA, or only to the con- 
dHiibn of ^A settnal Organs, but As molter of fact the great proportion (at 
lAiKt AftAr ihA very banning of the filing season And judging by my 
soQiplM) of ^Ase matieS, are fish which, small either * racially ' ai^ there- 
lorA fttlly growh, oft small beoanse yonng and having arrived at sexual 
flMttritrf b^oi« having Ireaehed thoir full sisse, are either actnally spawning 
Or ndH vAly shortly do so. It matters little in an aigument as to sizA of 
Ittsoli whA^r these spawning maties are a sniall variety or yonng fish, 
iMo fAi^ AMttaiils ^a« thA descendants ol the former will be small for the 
AAihA MOsAA IhAl thouf patAfits Are so, and As to the latter, analogous caAes 
^sad «A to ihe samo ooincltision, althOngh in tho latter case they may be 
itinNlyA tAAndting the tanks of the larger, tf, then, the mesh of the nets is 
Attklt^ AA-As to allow these small spawning fish to escape, We encour^ 
the miallof individuals, through their whole existence if they are adult 
hATfiAg^, 01^ if they afA only young fish We protect them while they and 
tbetr orttt Are smalt and likely to produce small progeny, taking thAm with 
thA Itttgo Mesh only when they reach a condition suitable for improving 
fliA SlAA of tho race. I shall have to refer later on to the presence of theMe 
small Apawnet^ among the larger, but the taking of the big fish alone 
wo«dd havA a tend^cy not only to reduce the actual numbers, but in- 
dii^eotly thA iDChdAMrof the race by the loss of their spawn, and it would 
TAdnoo Also litiat correction of the small size among the herring, which must 
hA oAHAAd b^ the inteirbifAeding of the large and small, and which almost 
AArthlfiiy lAkAS plACA. 

^ t httve notioAd this matter entirely as it may affect, the size of our her- 
HUg (and A^n in this view too much stress must not be laid on it), and 
i^tal) All in its commercial aspects, in respect to which mAAy other con- 

• The Scottish Fialiery Board Reports show how much larger a number of barrels 
ilt lAfltieft are doted than of the other classes of herrings, and as the maties are 
ilndlMr thAa l^e (fibers, the jnroportiodi in namben mufirt ro mtich larger. Tot most 
Df thtae 'ioatidB ' are small mh which will spawn during the current season, and, as 
th^ name is generally employed now, they inclnd# many wholly ripe or nearly ripe 
'herringls. . A convenient example, out of many such, to quote as snowing that tne 
term tnatle i& now used in Fisherjr Bistriots by no means indicates immature her- 
rings is the following : — Of fonr fish sent from the N.K coast, two were labelled 'fall,' 
^e etWr twfa^ whion were ooBsidenblv sniall«r, beiog marked * maties' Eiamina- 
tiottf howevei, showed that the so-caJled maties were fully ripe, while the larger 
'lulls' turned out to oe scarcely half ripe— they would probably not have spawned 
ibi'SeVtttal we^ks. 
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sidemtioQs come in, as the loss of a^uie of the large fiah, the veey remote 
chance of the take of the small fish becomiag so eztensiTe as practically to 
prevent any addition to the nnmbers of the large, &c. Only it is w^ to 
note that the restriction of our means of catching the herring to such as 
will secure only the larger fish may not therefore be followed by an in- 
crease or even retention of the present size of the herring. So faf, how- 
ever, as regards the numbers of the herring, and to a certain ^ctent also 
as regards their size, the effect of a mesh which takes fish below the siae 
of spawners, id, fish immatare both as to general growth and sexual con- 
dition, is very different. 

The recognition of these immature fish by their size alone is sur- 
rounded by considerable difiGiculties, dependent principally on the great 
variations in size in conjunction with sexual maturity, which occur not 
only among the herrings of different localities or seasons, but in the 
same shoals. Still a general idea, such as given below of the fiUlest 
size of these immature fish, may be arrived at and used as a rough 
guide in their identification. But it would seem that much more im- 
portance should be attached, if these immature fish are to be pro- 
tected, to the date at which the herring fishing oommences. The quality 
of the takes examined appears to point (o the fact that in the early 
part of the fishing season, where that is not restricted, a large 
proportion of the fish captured, are comparatively small and quite 
immature. During the height of the season, I think not many, pro- 
portionately, of the fish taken are sexually immature. It is supposed by 
some that these immature early fish are coming shore wards as a prelimin- 
ary to spawning, and though yet apparently immature^ will increase in 
size and ripeness, and will spawn during the current season. I am inclined, 
without any actual proof, to think otherwise. If the adult herring came 
to the spawning banks in a sexually very early, or, apparently immature 
condition for tiie purpose of spawning when ripe, we would have more 
reason from the apparent similarity in ^eir sexucd condition to think these 
small fish might do so also ; but we almost never se^ an adult herring 
without its roe and milt being fairly developed at least considerably beyond 
their earliest condition, unless indeed in its shotten stage, and I think I 
may be able to show that probably the earlier development of the ova is 
much slower than the latter stages. Now when we do find the ova in a 
very early stage it is generally, not always, so found in the pmaller fish, 
I believe for the reason that the larger and older herring while in this con- 
dition, are not near the spawning beds, and I take it, from this and other 
appearances, that these are generally young fish spawning for ike first 
time, and which are caught a considerable time before they are ripe, 
because they as young fish have been frequenting the inshore waters^ and 
are not there for the direct purpose of spawning. It is probable that th^sse 
immature fish which are taken early in the season and seem to be the har- 
bingers of the great shoals, would be found much more often and in greater 
numbers than we usually suppose, were only the means at hand, viz., the 
men, nets, and boats, for testing this question, during a still earlier part 
of the season, or daring the off-fishing season itself. Moreover, it is quite 
likely that these shoals of young herrings are induced to travel shorewards, 
even if their natural instinct is not towards it at that age, by the gradual 
approach of the spawning fish, a good many among which, especially 
of the smaUer ones, are mixed up among the immatures at this early 
period. 

When we turn to the consideration of the size, principally aa repre- 
sented by length, of the herring caught around the Scottish Coasts we are 
met by the difficulty at the outset that we cannot be sure that those 
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TABLE (L) of laigest Herrings (above 300 mm. long to tip of candal fin). 











Length in 


Length in 


No. 


Date of take. 


Fishery District 


Sex. 


mm. to end 
of scalea 


mm. to tip of 
caudal fin. 


1 


7.8.85 


Shetland. 


t 


291 


383 


2 


28.1.84 


Findhorn. 


/. 


291 


825 


8 


80.1.84 


Helmsdale. 


/. 


290 


880 


4 


18.2.85 


Wick. 


/. 


289 


328 


6 


28.1.84 


Findhorn. 


/. 


288 


880 


6 


7.2.84 


Wick. 


m. 


287 


828 


7 


5.2.84 


Bnckie. 


/. 


285 


828 


8 


28.2.84 


Wick. 


m. 


285 


828 


9 


9.1.84 


tt 


T 


285 


827 


10 


26.1.84 


n 


m. 


286 


820 


11 


28.1.84 


Bnckie. 


m. 


284 


828 


12 


22.1.84 


Wick. 


/. 


282 


824 


18 


7.2.86 


Bnckie. 


/. 


282 


821 


14 


19.2.84 


If 


m. 


282 


820 


15 


26.8.84 


Qirvan. 


/. 


282 


820 


16 


11.8.85 




/. 


282 


819 


17 


20.2.85 


Wick. 


/. 


281 


822 


18 


7.2.85 


Helmsdale. 


m. 


281 


820 


19 


5.2.85 


°»t 


m. 


281 


818 


20 


8.7.85 


Inreraray. 


m. 


280 


826 


21 


16.1.85 


Peterhead. 


/. 


280 


821 


22 


18.2.85 


Buckie. 


f. 


280 


820 


28 


9.8.85 


Girvan. 


/. 


280 


316 


24 


81.1.86 


Wick. 


/. 


279 


321 


25 


8.2.84 


Findhorn. 


m. 


279 


318 


26 


28.1.84 


Aberdeen. 


m 


279 


815 


27 


20.1.85 


Helmsdale. 


f. 


279 


814 


28 


7.2.84 


Wick. 


/. 


278 


317 


29 


8.2.84 


Findhorn. 


m. 


278 


812 


80 


7.2.85 


Bnckie. 


f. 


277 


312 


81 


80.1.84 


tt 


f. 


276 


318 


82 


18.2.84 


Stonehaven. 


/. 


276 


316 


88 


5.2.84 


yt 


/. 


276 


315 


84 


18.8.86 


Lybster. 
Ginran. 


/. 


276 


315 


85 


9.3.86 


/. 


275 


328 


86 


8.2.84- 


Buckie. 


/. 


275 


319 


87 


7.2.84 


Wick. 


/. 


275 


817 


88 


18.2.84 


Findhorn. 


m. 


275 


817 


89 


6.2.84 


Banff. 


/. 


275 


816 


40 


14.2.84 


Helmsdale. 


OT. 


275 


814 


41 


11.8.84 


Ginran. 


f. 


276 


811* 


42 


11.3.85 


tt 


m. 


275 


806 


48 


16.8.84 


If 


f. 


274 


814 


44 


26.8.86 


Aberdeen. 


m. 


274 


814 


45 


7.8.85 


Girvan. 


m. 


274 


809 


46 


14.2.85 


Helmsdale. 


/. 


278 


818 


47 


29.1.84 


Aberdeen. 


/. 


278 


811 


48 


26.1.84 


Lybster. 
Helmsdale. 


/. 


272 


317 


. *» 


12.2.86 


f. 


272 


315 


' 50 


12.8.85 


Stonehaven. 


8p, 


272 


812 


51 


4.2.84 


Qirvan. 


m. 


272 


310 


52 


18.2.84 


Buckie. 


m. 


272 


808 


58 


26.1.84 


Wick. 


m. 


271 


318 


54 


17.1.84 


Aberdeen 


? 


271 


811 


55 


6.9.84 


Shetland. 


/. 


271 


310 


56 


6.9.84 


Girvan. 


/. 


271 


810 


57 


7.2.84 


Peterhead. 


/. 


271 


808 
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Tabui l-r^^^onHnrnd. 











Length in 


Length in 


No. 


Date of take. 


Fiahary District 


Sax. 


tnm. to and 


nm. to tip of 
caudal mi. 










of scales. 


68 


8.2.84 


Qirvaa. 


/. 


271 


801 


59 


21.1.85 


Stoneliayen. 


4P. 


^0 


811 


80 


16.8.84 


3hetl9nd. 


?». 


270 


818 


e\ 


2.12.84 


Findhprn. 


/ 


270 


31# 


ea 


1.2.84 


Wick. 


/. 


270 


808 


68 


2.6.85 


Fiaaetburgh. 


/. 


270 


308 


64 


29.1.84 


Aberdeen. 


Ok 


270 


301 


66 


19.2.85 


Buckip. 


m. 


270 


308 


66 


6.2,84 


»i 


/ 


270 


801 


67 


7.2.84 


Wick. 


m. 


270 


307 


6S 


16.1.85 


Peterhead. 


/ 


270 


304 


6Q 


12.2.85 


Helmsdale. 


m^ 


270 


808 


70 


6.2.85 


n 


/. 


270 


800 


n 


26.1.84 


I^rbster. 


m. 


269 


314 


n 


6.2.84 


Peterhead. 
Wick. 


fSk 


269 


31ii 


n 


13.2.85 


f. 


^69 


81^ 


7i 


12.2.84 


If 


1. 


269 


308 


. 75 


4.4.84 


Campbeltowo, 
FinuBom. 


m. 


269 


808 


76 


13.2.84 


/. 


268 


318 


11 


18.1.84 


Monttose. 


/, 


268 


310 


22.2-84 


Loch Broom. 


A 


268 


306 


79 


8.2.84 


Qirvan. 
Stoneaaven. 


/ 


^ 


304 


80 


2.9.85 


I 


268 


308 


81 


9.1.84 


Qirva^. 


% 


267 


308 


82 


6.2.85 


Wick. 


/, 


267 


308 


88 


24.8.84 


Giryap. 


m. 


267 


807 


84 


28.2.85 


Wick. 


/ 


267 


308 


85 


6.2.84 


Helmidale. 


Ol. 


266 


808 


86 


12.2.84 


») 


«•. 


266 


306 


87 


18.2.85 


Girvan. 


m. 


266 


306 


88 


8.1.84 


Aberdeen. 


? 


266 


304 


89 


6.2.84 


Helmsdale. 


/- 


266 


304 


90 


1.2.84 


Wick. 


m. 


266 


301 


91 


18.2.85 


Girvan. 


/. 


265 


308 


92 


16.1.85 


Stonehaven. 


VL 


265 


305 


93 


16.8.84 


Buckie. 


/. 


266 


804 


94 


25.2.85 


Helmsdale. 


«». 


264 


804 


95 


18.1.84 


Montrose. ' 


HI. 


2^4 


808 


96 


8.2.85 


Buckie. 


Wi 


264 


308 


97 


23.1.84 


}} 


f?». 


264 


301 


98 


16.1.86 


Stonehaven. 


IB* 


264 


308 


99 


21.8.85 


f) 


/. 


268 


308 


100 


14.2.84 


Girvan. 


/. 


268 


30i 


101 


6.9.84 


Shetland. 


i / 


262 


808 


102 


13.2.85 


Buckie. 


wu 


262 


308 


108 


21.2.85 


Fraserburgh, 


/. 


261 


801 


104 


23.6.86 


Inveraray. 


f?l. 


261 


80^ 


• 105 


21.8.85 


Aberdeen. 


/, 


261 


80| 


106 


22.2.84 


Iioch Broom. 


/. 


261 


300 


107 


21.8.85 


Stonehaveu. 


f. 


260 


80) 


108 


17.1.84 


Aberdeen. 


f 


260 


308 


109 


18.1.84 


Buckie. 


f. 


260 


300 


110 


1.2.84 


Peterhead. 


/. 


260 


308 


111 


11.3.84 


Girvan. 


t ^ 


260 


808 


112 


26.1.84 


Helmsdale. 


\ /• 


258 


808 


118 


18.8.85 


Montrose. 


fit* 


258 


30t 


114 


18.8.85 


Wick. 


^ «^ 


Wk 


808 
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iDcluded ia our measurement are all fully deTeloped fish, even although 
QiU^ those .with well developed milt and roe are considered. And so, 
while by examination we may be able to ascertain pretty accurately the 
limit of size over which the herring is not or is seldom found in an im- 
matura condition, we cannot, with our present want of knowledge of the 
age of the iBsh above that standard, be sure whether we are unduly 
lowtfiof t^e average size by including spawning but not fully grown fish 
(and which ^e to jsome extent are almost certainly doing), or whether 
41 thjBse spawning &h are typical adult specimensi. but of widely varving 
fimensions. 

In measuring the herrings sent to me T have included, for this purpose, 
all those which have the roe or milt developed, even ieJthough iii ^me 
cases th^ were smaller than actually immature fish. I l^nre gtren my 
reasons for ^considering most of* those small herrings with but slightlj de- 
veloped roes and milts to be young fish, but the number of those indirtdfMi 
ip the measurements given b.elow are too few to seriously afieot tjie result ; 
only we ought to recollect that the sizes given cannot be overstated, 
having been actually measured, while they may indicate rather a less 
value than is just, both from the inclusion of not fully grown fish ^ and 
the absence of the largest. 

' The absolutely largest fish which reached me are given in ^e preceding 
table (I.), for the purpose of showing the general extreme (not by any means 
thp altogether largest) size of the herrings brought ashore, but prineipalfy 
to show that the largest class of fish are to be met with in almost every 
fishing district around the coast It also shows that the majority of these 
large fish were taken during the winter fishing, and although it is not so 
stoied in the table, th^ were all from fisMngs less than 5— generally 
less than -2 — miles off shore, with the exertion of Nos. 39, 53, 76, and 
104, which were taken 10 miles, Nos. 51 and 64, 20 miles, and No& 60, 
98, apd .106, 30 mile? p^ the land. It may also be noticed that t^ere ' 
was a larger number of roe than of mih fish among them, but no special 
distinction in size in respect to sex coald be drawn between these. 

The largest fish included in the table, taking into account both length 
and bulk, was No. 21, which weighed 12^ oz. 

The following table contains the average size per month of the fish 
measured, arranged according to the localities from which they came.* tn 
Qne.or two c$u3e9 the fi3h, although landed at and sent to ma from one 
fishing district, were caught much nearer another, and in such cases I 
have allowed for this, of course preferring the actual place of capture to 
the more place of delivery; therefore, to avoid confusion, I have limited 
thelist iA localitiee to the regular districts of the Fishery Board for Scot- 
land. 

"^ VxAea otherwise stated, the lengths given !n this pdper are measured from tip 
c( lower jaw to end of scales (see p. 63). 
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Indnding the average for bo1;h years, and oollectiiig them into periods 
of three months, which fairly represent the fishing seasons, so far as my 
samites permit, we get the following table of resnlts : — 
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- -The period Ajieilf Maj^ Jnile^iiatilieeniMifpceelj atisBged tK^ccblidji. a 
rooordof took fi^ as arecaiigl^dattEig^ tl^at timey ai^ ol wfanlL-iir m diffiv 
cult to say whether Uiejt a» abmgffiets mmkabmg hom the vinteri er pvon 
cursors of ^e su mme r fi s hery. By ke e ping them- apart^ tiie principal 
periods Will uot bo.ijDifluQnc^, in the event of aopae j poeial distii^ction be- 
tween the fish of these two peidodd appearing to ohts in^ ! 

The Utter table shows that practically not only t4e xnediumndzed, but 
also the ISTgest and' smallest fish are represented in all th<> districts^ for 
the slight &U kk the manflmoLaif? in the t^w distnjit^ of Afon^ros^rand 
Anstrutf ei*^ lying as they de ceutiguooer to and betwiee^ & toiQteh^veit ^and 
Berwick! does not appear to me of much importance. 'Tqe ^&n:|e ref^iark 
applies p Traserburgh". The speciinehs'fr6m~Leitli andjCh^f^m^ty^'Were 
taken nejar ithe Beaidy Firtkaqd in ^ rf%th^ qf: Fokl^ reppebtivelyrand 
probabl^f were first yeaPs s^awners. ' * ' ' ' ^ ; ' i ^V 

So fa^^ then^ as extreme limit of size goes^ we caq soar^el; sijy that in 
that res|>ect there are herring pecuHar to any one diitriet. • 9on|e of the 
averages ia tii^ ^^^ hvtijoj^. W^tib [^tnt^ tiuttA)^ eft fi^ p.t inyj disltoeal, 
are, pernaps, scarcely fair statements of ' the preva^iotg s^ ofi th^ fish 
f requentting the locality ; these I have indicated by sLn aat^riri^ ; ' as tf)^ the 
others t|ie table indicates that no very broad distiuct^njcaoi $e dcawn 
between;the ^ ifopi ^ilTjo:^ ]^cftl{ti^ P9 '&? as ; their j gene^ sfise is 
concerned. Where there is a difiierence in the averfg^ s|2» it trill <>fteu 
be foun4 occurring fHaeng^ fish hem the^ same-loeali^ and iin cobsec^ve 
montl(s.t But j^his distinction a^ regf^rda. tUne, QPt blaee, is oftien ieally 
not ^^ gteat aa it seems ^ fot it appears from mora ^miiite examinat^n of 
the figujres (although the table does not show it), t|iai the difference is 
caus$4 by eomaderable vsriationiB soe t^ t^eee b er r ingB wiich l^ve*t)een 
proci^m so nei^ly s^ (he aame time — within a few diys of e^ch <tther, 
althopgli ^t in Ihd aame moi]lli,-MQiat diia difference <ianno1] saAlfac- 
torily be^founded on for placing them in separate varieitesj Fu^he^ the 
same^ difference ma^ appear between the"fish procured ib the sao^e wl^rs, 
and St tbe same date^ but in different years.. As regjftrd^ locaUty those 
of therNbrtbilliE^ jOtWth^e^ i| imythjkig, t^l^ighest averages dtiriog the 
winter and spring season, the West Coast and the Sooth-pSiBBt flolloifing. 
Takiiig ^he highest and lowest average lengths in the pejrioiJ—rJan&ary, 
FebruarjjT, Marph-^we fiud the g^eafca^t differeflace ist90 m|n., a relatively 
large «vi|riatioa; bbt if we leave oat tbs in6i;^eieiiit sambl^ fh)m'.JBer- 
wick, ijeithy and Cromarty, the difference become^ reduced' t4 46e mm. 

}lf incites). In July, August, and September, theldiffer^no^ i^ 32flnm. 
l| incites). A EafereQce to the' monthly tattle of lav^ra^ sl|owa <;on- 
eiderabl^ variation in 'size In the same ' mstriet. W^eH '^ exaimnfr the 
summeri averages^ wa Bfiarcaly perceive any difference betwieei^ the fish in 
eachloc^ity, but we do Sfse a certain reduction in th^ vfdue of tjie figures 
as compftrQd:!^^ %)4e of the wint^ s^asop, aqd the ez^eptio^ i% the 
table arid found to be more apparent than resd, when -w^ com^ to-^xa- 
mine singly tha figurea wM^ ecMnpoee these avera^esy on ^hic|L the 
actual i^umber pi fish includad ,has. ^occasionally a alij^htly < irregular 
effects i : • . '. j , "! 

The iigher average of size among the winter Hsibt tHan aijiong the 
summer) iff better seen in the following table xyf l^e perueului^ of ^fish 
received) daring -the thvee pmede • already referred t^ as tibe dipsii^fl of 
the fish into their localities is ignored in thia table, and tjjkey luje tinted 
as a wlu^la Ihe'lab^ ^ 0t conrsoi only 6f value i^ we grant: thaTthe 
differen<jes.di6wn ilk the table ef avi|iagea ata insnfficieM; to constitute 
special Ipcal vail^ticia. 
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TABLE (IT.) of percentage of Herrings arrange^ according 
to length of Body. 



7B 



LoQgiii of fUh to end 
Of scales in mm. 


170 
to 
179 


180 
to 

189 


190 
to 
199 


200 
to 

209 


210 
t<» 

219 


220 
to 
229 


280 
to 
239 


240 
to 

»49 


250 
to 
259 


260 
to 

269 


270 
to 


280 
to 
289 


290 
to 

300 




3 
8*0 


•9 
•6 


95 


811 


130 
••8 


10-0 


I0-9 
U-8 


18-7 
187 


ICtO 

9»r 




8-^ 
9-^ 


3-0 
9^ 


•0 

ITT 


l^re«itt««eofil8ii)l8d4 


... 


2-« 


8-8 
6-6 


18-4 
15-0 


22-0 
24/S 


WO 
17-0 


W-6 
160 


7^ 
17-0 


8i) 

8-8 


1-7 
2-0 






.7: 


fw^l»fp_ Of flatf In 


„. 


XI 


«•« 


laro 


ir-T 


ffl-8 


194 

IT- 1 1 


U-9 

■ *w 


7-8 

— ^ 


11 


i« 


•ft 


•8 



Hem ii wiU bo seeit again thai the fish examiQed ware found o£ ail ansa^ 
inrospecti^ of the stfason of the yeac, the MmiBer and v^inter herrings both 
rlmgu^g) Iho^^h in difietent pioportions, over nearly the whole 8ctle-^.tf;^ 
t»9k 170 nun. to 299 mm. in length. But it also shows mone eleady 
tb^ ^othet tables 4^at the mi^odtj of the herrings taken during the^ 
winter months fell withitk the limits of 210 muL to 270 mm. (there is s 
stightt diSeiemoe between the percentages in 1884 and 1886, the mi^esity 
ol the kHer being condensed into a smaller area, 220 to 269^ tiiaia iha 
f^Kmier^ but ftis deesr not alter the lesiAt otherwiseX while the msjoritf- 
ol the swPdmer fish, laiger even than that (d winter^ measured from. 200 mm* . 
tc^ 2i9 mm* The perioantag^ ol the spring fish (».&, those taken at t^ 
e^d el the wintee or boginning of the summer fishing), agree mort neorljr 
with the lattev, the percewbage ef the smaller fish being even greater; 
which probably means that most of them were kttely immataie^ «id thus* 
eiurly on the spai^ning baeli%^-'thiyQ|^ not necessarily to immediately 
sfMiwn, lorall the fish in tbese tables are fish in every etage of ripeness, 
fsomthe early to the fvU eondition^ indnditig also a few spents, but no 
inmntutc fish. I ha^ hov^ever, eeocBved information from the Fishery 
q£&ceiB aa to the number ol meshes per yard in tha nets prinmpaHy in use 
dfmg the fishing seasons, aed from which the kerriBi^ sam{de8 were 
pro0w^ iov me> and although the sine of the mesh appears often to be Iho 
same, both in wintev and summer, it ia the custom in many places tq use 
a^Jei^psi? Hkcsh in winter (except at Anstmther, where the reverse waa the 
cfim^y due generally to the fact of the nets being at that season new and 
QQit shrank fc^ becking. This consideration: redneea lather further iJie slight 
diffeieBiee io liee whieh appears between my winter and aumnev samjdbs. 

The immaltnire fiah whilch ate not inchtded in theae tablesy but meet oS 
wl^QhFW1eIe eanghli in. the regntaur herring fishing along with the BMutiire^ 
were not very numerous. Those taken during the early months of 1884 
varied in length from 142 mm. to 20$ mm. ; during the same period of 
1885 only'hidf a dozen were received from 174 niim. to 205 mm^ long; 
the lepgth pi tfaosei caught during April, May, and June 1884 and 1885 
was from 162 mm* to 229 mnu ; tlmse caught in the summer of 1885 
measured fimm 154 mm« to 219 mm^ 

It will be seen that some of th^e immature fish exceed in length ^ few 
of the actual spawning fish. While these immature fiush, hoTirever, are 
found as much as 230 mm. in length, iik the large spawning shoajls of 
herring it is only a very small percentage thait are so large^ iho g^eai pro- 
portion^ being less tiian 210 mm. long. 

The maties, using t^e term as includkg the sfnaHer eexnally mature 
fish, range in length from 170 mmi., of whicpi size there are extrem^ few, to 
a size which, of course must be fixed quite artificially, and there can be no 
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reason for doing so except in so far as the question is often asked. 
Below what length is a herring a matie? If the correct meaning of 
immature is strictly applied to the matie, the size given above for dese 
would fairly answer the question ; but, if the matie is to be considered 
simply as a young herring, irrespective of its sexual condition, perhaps 
spawning — ^but not yet being fully grown — we could scarcely be safe in 
putting its length lugher than 205 or 210 mm., which is considerably 
below what is often called a matie at present. Of the herring sent up 
from the various districts for this investigation, 12 per cent of those 
in a sexually mature condition, i.e., more or less ripe or spent, were under 
210 nun. long to end of scales, and 230 mm. to tip of tail 

In considering the size of the herring there is another measurement 
tban that of length which has to be taken into account, that is, the depCl^ 
and girth of the fish. Without going into detail, it may be said that the 
depth of the mature herring caught during or near to the time of spawn- 
ing is idmost wholly influenced in its extent by the condition of the 
reproductive organs; and so many variable degrees of these are found 
that any measurement of the depth of the body proper is most unsaiis- 
foctory as a test of the siee of the fish, and only of interest in connection' 
with the amount of development of the roe or milt 

There is, however, a point which gives a fair index of the aise of the 
fiah in this respect, and whidi is but veiy little affected by the sice of the 
generative organs. This is the depth of the fish at the anterior ead of 
the body, in a line with the back of the head, the upper p<nnt being 
fixed by the dorsal surface of the supra-occipital bone, the lower by the 
ventral edges of the clavicles of the shoulder girdle. Posterior to this, 
even so little as in a line with the back of the operculum, the measure- 
ment is so variable as to be untrustworthy. 

Table V. gives the result of the measurements made of the depth of the 
herring at this .point For reasons which will afterwards appear, the 
depth is taken in parfes of the length of the body only, ».«., the varying 
lengths of the head and tail are excluded. The body depth at the part 
referred to does not vary much in the mature fish, the extremes being 
*18 and '23 of tiie length of the body, found in fish measuring 214 mm. 
and 254 mm. in length of body respectively, these exam^es giving 
a depth of from *12 to *17 of the total length to the tip of caudal fin. 
Among the immature fish it varies from -17 to -23, found in fisli meaaor- 
ing 1^ mm. and 190 mm. in length of body respectively ; that is to say, 
among the immature fish the depth of body has a range of variation, and 
holds a proportbn to the length almost identical with that of the mature. 
If, for convenience, the amount of thk variation be formed into five equal 
divisions, we find the percentage of fish induded in each to be as follows :^ — 

TABLE (V.) of Herrings arranged according to depth of body. 



Ratio of depth to 
length of body 
(m&us head 
andtaU). 


•170 

to 

•180 


•181 

to 

•192 


•103 

to 

•204 


•205 

to 

•216 


•217 

to 

•228 


|}r Mature, 
g (Immature. 


1-4 


245 


39-6 


27-0 


7^4 


12-2 


36-6 


20-7 


18-3 


12-2 
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This table shows that although the mature and immature Ush aie found 
covering a opnunon ground of vanation, the immatures in general have a 
slightly less depth at the shoulder, relativdj to the length of the body 
(only) than the mature. A further and detttled examination of each of 
the mature fish included in the figures of this table shows that the relative 
depth of the body is not altogether affected by the length of the fish, all 
lengths being represented in each ci the above divisions. 

Begarding what is generally called the siie of the herrings that is^ its 
bulk, opinions differ very much ; but there seems to be a general belief 
that the fish vary in this respect aceording to the locality which they 
frequent, and that such variation is pretty constant. The tables given 
above show that so far as length and sise at the shoulder go» there is not 
such a marked difference between our local forms as is oftra supposed ; 
bat in respect to. bulk there is some ground for the belief. Hiis is not so 
much due, I thinks to an actual difference in the size ol the fish, aa pardy 
to the difference in ^ size to whidi the roe or milt attains, and 
especially to the amount of fat developed before the ^pawning seaaoD. 
For instance, the Campbeltown and neighbouring herrings seem to have 
larger roes and milts, when fully ripe, than those of the South-East Coast of 
Sc^landi and there b neasly always to be found in them, especially in 
those frequenting Loch Fyne, a much larger quantity of fat along the 
intestine, air bladder, &a This has a considerable influence in the 
estimation oi size by bulk, but it does not necessarily mean a longer or 
oven deeper fish, as may be seen when they are compared without these 
a4jnncts, as, for instance, in the spept conditioa Of course, in estimating 
the size of these herrings, care must be taken only to compare those in 
actually the same sexual condition ; for estimation by cran measuremeoft 
will be influenced a good deal by this, even where the herrings are 
supposed to be assorted into fulls, spents, maties, &c La^y, the size 
of mesh generally in use in the various localities will affect these results. 

From thb examination of the general size of the herring at allaeasons 
and in all localities around Scotland, it appears to me inadvisaUe to lay 
too much stress on the not very extensive differences of length whieh are 
found among them, as indicating that these herring belong to more than 
one race or variety. The difference apparent in such a comparatively 
limited examination as we can undertake may be partly caused by circum- 
stances attending the capture of the fish. But there can be little doubt 
Uiat the effect of temperature, not only on the developing ova, but more 
especially on the young and growing fish, as well as the amount of food at 
their command^ must have considerable c^ect on the ultimate size of the 
fishy. and these effects — perhi^ considerable in one season so far as the 
numbers of fish go^ only to be corrected in another more favourable — will 
to some extent influence the proportion of small and large fiah in the 
shoals frequenting the spawning grounds. We can scarcely, then, I think, 
distingoish as re^urds size the herring of any particular locality, or, per- 
haps, even seasons, by a preference over the others, without further 
confirmatory evidence, such as might be brought out by an examination 
of differences in other characteristics and the common presence of one or 
more of such specially in the fish of any one {dace or season. 

Size of Head. 

In dealing with this question, as well as with the position, length, Ao«, 
of fins and other external characters, the results, so ^ as yet worked out, 
must be stated in even more general terms than was necessary in referring 
to the size of the whole fish. We can scarcely dass the herrings under 
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npohtte ^jclttiettw or ftttdft is regaards ibeto dKMcMft tMlMa #^ filid eiblier 
Eiip^iid peouliirhjr ift M0|ie<^6f otM ^burattoi^ pft^dtitlii fifty (Hk^phUb 
mat Mijr bne secMOit^ Und cQiufrimioiia by ^ abMic^ eltowbey^, of m if 
we find two or mor«^ petiu^ ttoi fM) strbiigly mark^ tfhalMtelii ge^^Uy 
f rtebot tog^thchrj ftnd litiiltdd td tilie fish 6f t pMriieiJAr UnMkt. Wnw, ih 
br4^r to^derMkbi id what mamidr aftd to trttat eKtdnt tt^y df tbe i^y 
variable characteriiitidd of the hervhig are f oond in oombifittfioti i v«ry 
^ttati^^ Aod mintiie ezattiinationi of th^ coaditkin of tbde^ fttt -tecli 
mglo fiili iB Teqnimte,' aiki thea is rdqttired a r^dttdtidn Of «h« a2ii08t 
4»ttaihly kir)(^ Bttmbot' of combhuttloD^ into mot«d tooUd g^noral -^lato^ 
Odd the applioation of those to lotalitied ot* s^Mona 

This pot of tM iftveetigMitm is iiM yet ooffijplet^ kbAiftiMi i^Mdntittle 
dnfy view aaoh obatmdtor ils it fa fSpi«S0tit^ od die hc^rrkg^ a*- tf i^Ole 
liody^ ttnd ih paHioalav l^OBilitteft of sOMons^ but Aot ^ it6 if^httlAi fo tte 
^havtfkaitooierSotioadhitidifidsald^ ' 

( jA< vQfy eaifftory ojtamibatioh df lAio mtosoi^iiioiits of ^e I«itig1^ <»? hoftd 
shorn at oaoe that the dfnieasiOQ of the ktter rektiin^ly tcy the^siM^ tH' tte 
Adit is exttetnoiy Yttrfabloj i 

) Ifi thd mitA^ t^ifitsr fish of 1884, wiiich it^m HcmMit^ tfe^ leftgtll ^ 
head TnaiaA ivtm -liT te two Mrriogs of d9& mfti. ttnd ^9 ^«ft. l<mg 
fftepsotitely) td *2W in a fisb of 240 mtiL long. In thespring months t&b 
>fi<ria«ion WM *14Q to *dOO. In (the Wintoi^ of 1885 the extent of tfM^^on 
iwaa from -137 in a flsh 270 mto. long to '200 in a fish 290 tntn. In lenglh>; 
sod in tii^ stii&metf of 1886 it it^r^ from -195 to *196. It Will be e^on 
4dult the tartation towards th6 krger extrome appeals in i^ll the softsonfr to 
0tof» ttbnost at the sanie point--tho head does not excesd '9 14 the length ef 
^body (eqnitalent in the actnai fish reprosonUng ih^M cenditienb to abbnt 
-179 of the tbtal length). ToWardi fche oi^ eiftr^e, the eltten« Of 
irariatlon U tithef more nneqnal. In the Itfimatnre fish e^niintid^ the 
vadaAion extended frott '14$ to *$00, the herrings of all the sMftons b^ihg 
lepffssented up to the bsttremes of these limite. It most, ho^wever^ be 
Oiiderstood that these ttttmiw of variation %^re only fotind in a veryf^W 
and th^efbre axeeptional ^ases. The large pft)portion of the fish fell 
within a mdch smidldv tborigh well-tiiarksd range of head Vatiati^tt. 

Itlehiding ell the immatnre herrings of btith winter and snmm^r t^ find 
tiuit only & V^t oent oC th&m have the length of head of a gt^ter prbpo^- 
itlon to the body length than *156,and the niajOrity--abont 60 1>^ t^nt^ 
have thtihsad length rsnging between *166 and '180oflhe b6dy length. 
^The e3ctent of variation among the mainre herrings is ail towhrds dUsidt of 
ifecAaeed lehgth of h^ad^ t^e larger proportion having it botween *l$l 
abd -100^ and is rather mote tnarked among the summer fish, afiiong which 
the largto fish have the relative 8i^ df thehr heads genetallv l^se t^iati tMi. 
Among the winter herrings however^ althongh the eitent of variation 'is 
.^nally gredt, tjie large fish seeih to be more indiscriminately Scaitered 
iDTv^r ^e whole area of variation. It is nndonbted that th^ immatnte 
^harting's head is relatively larger than that of the adult, and the inereaeie 
iu relative siae becomes emphasis^ the smaller the young fish may b^. 
Tbeve ironld appear also to b^ a tendency among the teincilly matdref Mi 
to increase in else of body rather <]i»cker than in h^ad length, this b^tig 
seen among the smaller^ and presumably therefore, younger althongh ripe 
fish. Table VL gives the percentage of fish (in a total of 866) whose 
head length fell within the various degrees of variation, marked at the 
head df the columns in th^ table. 

The great proportion of these herrings hate their head4 of a relative 
length of from *143 to *17d-Mindeed it might be said froni *146 to '166> 
^ahd the taUe indibatea that^ as with the body 14ngth» all th^ eid^meB df 
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proportion of head length are to be found in the herrings of both seasons, 
altfatn^Bk1bfe<ffdreBntegt.o^dtti|)h«ad»Ji5l^ thi MiBci'lhflh in 

summer. Bam h^jtim^ Ihed, ii n^dojmt bmste ths^bligbti difference in 
total length found between the winter and summer herrings sufficient to 
indicate a distih^ v^Mist^^ iieithar^iB .tjiMse Monger. asidence from the 
length of head 

TABJiB (VI.) ahpwinc Percfentagp of Sexually Mature Herrings, 

arranged afcco^ding to Heaa Lengthi , .H 



.1 



lUtio of he&d length ( 
^ bo^y lei^h.... I 



.S 



JaOrt Feb.,*W«ch ) 
1884 abd ldd5., ( 



Jolj^^Aug^ySept 
1086. ....u.;;.... 



•127! 
td . 



E-61 



Hi 



•139 
to 



15>8 



22-3 



•151 

to 

•1^2 



38^2 



60-0 



-*- 



■ ful^lili t 



^63 

to 

'174 






24^ 



•176 

to 

•186. 



10-2 



1'8 



•186 

to 

•108. 

¥ ■ 1 * 1 1 






a .,.■'■) — I „ — \ — L-ui- — \J i 1 J ■; 

TABUt C^^*) Bhtf^«iftig t^eteofttatf;e df Immature .Herrings, 
arranged acco^ng to Hekd Leiigth. 

>.. 1 < ^ - .. f \ T— 1 ' ,| > W |i ( t 



KatioofheadL 
to body Iq: 




f 



Jkn.,Feb.|Mansh\ 
1864 land 1886^./ 



July, Aug*, Sept ) 
-1886. ..J 



to 
"IISO < 



6-6 



«1 

to 

^2 



■ W-o 



13-0 



163 

to 

174 



34-0 



613 



•175 

to 
•186 



36-0 



16^0 



•ler 



10-4 



tUiUi 



3-2 



* Note, — The variation scale is here for comparison divided, as in Table VI. ( 
the 1st division is ^^ti9lPe(fo;«.jimailf l^h^ Si^^iamfrtig immatures not passing 
below '147. 

In Table VILj we find a much larger percentage of what may be callec 
the long-headed ^erripgs aitong the winter than ^edo amon^ the/ddmbie* 
immature fish, which Is i^ acQord^nce with what has jusi beeait^ted j. so* 
if we turn to th4 statement (p. 75) of the body lengths of tha iitlmatilre 
.fish, from whicn Ta%>le VII. is compiled, we bee that th& iMtm^tltet 
received dunng wihte^ v^er^ Qonsider^tlly smaller than those of the sttmn^e^ 
season ; and as the length of lie^ among immatures (at least .bo a mnc^ 
lees siz0 than tnose, we are her0 discussing) is in inverse jatio to Ifaeit 
; length of body^ we ej^p^t to' find the winter-season exaiiiplittH^(9i6 
. majority bbilig sln^ct filh^^'^rith the relatively lofager heads. 

This circumstanc^tllLat. the immature fish received in wilier w^r^ 
; smaller than those ot i^umioer-^Diay appear to indicate that the fi«hot 
the two seasons wete bf pne lahd thte '^ame hatchifig, the small wkiter hn;- 
maturea hH^ng growii iome 30 mm. in length, land forming the hirget 
, immiatute fish of summef. Whether this be so o? not inust' be left to-be 
decidediby ike ^amina^on of the combined chciracters. The dififexieilce 
(in lenglli ft toot ko ^akiableaiit iJoight othen^e be^from the cirotiM^Uce 
jthat abdut half of fhe winter" Immati^res Weire procured by speciidly small 
' mefthed netd. 

Tfae^uestion of locality only now Jtemalns to be considered, and ^e 
.mmiM 0f n. aisMDatioti for that pnq^ioae m . giveft \u -Att loUmdng 
table:— 
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TABLE (Yin.) showing diitribiitioii of HsERiirctt in the diilemt 
Looalities, ammged aocordlng to Length of Head. 

Jamtaiy, FiBbnia9f, Mcnrk, 1884 and 1885. 



Batio of Heed Length 
to Body T^wgfli 


•127 
to 
•188 


•189 

to 

160 


•161 

to 

-182 


•183 

to 

•174 


*175 

to 

188 


187 

to 

•198 


Girtan, 


•7 


8*2 


808 


88*8 


20*0 


2-0 


Invermimy, . 






... 


... 


.k. 


... 


... 


Cattpbeltown, 




... 


... 


... 


... 




... 


Loch Broom, 




.«• 


10-0 


80-0 


60-0 


10**0 


... 


Stomoway, . 




... 


... 


... 


... 


... 


... 


Wi<*,-. 




4-fi 


29-5 


45*5 


20*5 




... 


Ijvbeter/ i- 
Hehnsdale,;. 


^ ' 


••• 


... 


26 


50*0 


25 


••* 




80 


18-0 


84-0 


28-0 


. lOH) 


2.0 


Cromarty,*! . 




••• 


•.* 


88^8 


».. 


68*8 


... 


Findhom, . 




... 


88 2 


42^8 


19^0 


... 


5-0 


Buckie, 




2-5 


10-0 


45^ 


84'5 


6-2 


1*8 


Banff/. . 




60-0 


... 


••• 


... 


... 


50-0 


Fraserbnigh,* 




... 




100-0 




... 


... 


Pbterhead, . 




... 


28'-6 


84-8 


7.2 


... 


... 


Aberdeen, . 




/•7 


28-1 


61-6 


77 


... 


••» 


Stonehaven, 




... 


24-0 


660 


200 


... 


I 


Montrose, . 




22-2 


22*2 


22-2 


22*2 


11*1 


•»» 


Anstnither, . 




4-8 


9-7 


48*4 


86*6 


1*6 


... 


Leith,* . . 
Benirfck, . 




... 


... 


••• 


50-0 


... 


50D 




... 


14-8 


14-8 


571 


14-8 


... 


Orkney, . 




••• 


... 


... 




... 


... 


Shetknd, . 


... 


... 


— 


... 


... 


*•« 


•/Wy, Avgn 


\$t, BepUmber, 18 


86. 






Girvan, 




21-4 


71-4 




7*2 




Inveraray, . 




... 


200 


60-0 


sio'-o 


,.. 


... 


Campbeltown,* . 




... 


... 


100-0 


... 






Lock Broom, 




..» 


... 


... 


... 


..-, 




Stocnoway,* . 




... 


... 


76-0 


25*0 


... 


... 


Wick,. , . 




... 


88-0 


60-0 


17*0 


... 


... 


Lybetor, 
Hehnadale, . 




1-1 


22-8 


52-2 


22-8 


11 
















\\\ 


Cromarty, . 




..• 


*•• 


».. 


... 


••* 


... 


Findhom,* . . 




... 


•*. 


100-0 


... 


... 


•«• 


Buckie, . . 




... 


... 


88-8 


56*5 


11*1 


... 


Banff, . 






... 


«*■ 


... 


... 


..* 


FraservUign, 




... 


14-0 


50-0 


88*0 


... 


... 


Peterhead, . 




... 


ft-0 


57*0 


88*0 


... 


... 


Aberdeen, . 




6-5 


44-4 


89-0 


111 


... 


... 


Stonehaven, 




2-9 


87 1 


87 1 


20-0 


2*9 


•>• 


Montrose, 




... 


19-6 


68-8 


22-2 


... 


... 


Anstrather, . 




... 


14-8 


85-7 


50-0 


... 


... 


Lttth, . 




••• 


^ ^ 


... 


... 


... 


... 


Berwick, . . 




2*8 


22-7 


41*0 


29*5 


i-b 


• .4 


Orkney,* . . 




2$-0 


... 


75-0 


... 


>«« 




Shetland, 


... 


9-1 


27-8 


88*8 


... 


... 



« The number of fish Inoluded if too small to bee reUebleindSeation of the metmml 
condition. 
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The table brings oat what we have already seen as to the greater varia- 
tion among the winter tht^^ the e^uiuaer Jh^ngs ; the relatively smaller 
heads being found in more localities in winter than summer, and the 
itbilt^tlyt lai^gaifr ^t betfig repfesenteiL «t all in the somifter liM;* Thji^of 
OMvas mask be quite distaagQished froia the relative si^, of the 1^^' 
among all the fah, as givem in Table VI. Otherwise the. preoeding tablft 
S^fiB. oa pBatfticaDy ao Indication of any special size of head being mote 
prevateot in one locality thati in another. It must be noted ihat th0 
actual diatinotion between the figures m adjaeent oolumoia of jthe table 
indietftea mo great difference between the sizes;, and, in fact, 4iaee the 
division into these classes is purely for convenience of general comparieon, 
wbioh wotdd tcom the large number of minute variationa be o^ecwise 
exiramdy' ctiffioult^ many of the fish included in one eolumn would require 
only a cUooallfraotional dibSerence to shift them into the neighbouring column, . 
nearer wMeh they may really be than to others included andav die aame> 
head. We nmak loc^, thereibrev only for strongly marked distinetiona, . 
aaeh^ km insfeihoe^.as seem to ooeuv between the winter fish of BanlE aed 
fjraaerbavgh. These examples, however, are marked as unreliable, and iU' 
this nspeet, therefore, are of little or no value. The Banff specimens epnr 
siatod f^ only two ffsh, foom w^h it would be absurd U> conclude that n» 
intermediate forma were to be found there, as, in fact, we know they muat 
be by the retnrna from the neighboiuring distrtets. Th^ are, however, 
indaded in .Uie table as being of conaidoiable interest otherwise, and 
having a beaiOBg on the returns from other places. They ate of special, 
interest bec^se they wero caught at the same time and place, aud de^ 
monstrate the presence in one and the same shoal of tiae widest ex.tremea 
of those eeadiiioiis in which we find the length of head of the hei^ag. 
Thosa places irhidi are distinguished in the table by having fish with one 
or other or both of the eztoemes of length c^ head are so widely separated 
and the dveumstaaee that no sueh pe<miiarity is sho^m by herrings from 
neighbouring districts, even when so adjacent that some of the aamplea 
nkast have oome almost from the same ahoals, is evidence, I think, that 
this VMore diffisrenoe is insufficient to justify us in saying that these 
localities possess a different race 4^ herrings from any or all of the others^ 

The pereentages for 1884 and 1885, and which are combined in Table 
VIIL, agree in general cbsely, but as showing the difficulties which are 
met v^H^- and tl^ likelihood of falling into error by too naerow a view ot 
the distinctions, the percentages according to head variation of the fish sent 
from Oirvan (principally netted on the Ballantrae bank) in 1884 and 1885 
are given below separately : — 



Batio of head 
length to body 
length. 


to 
jl38 


- -139 
to . 
♦150 


•IW - 
to 
♦162 


~ -i^a 

to 
•174 


•176 

to 

•186 


•187 
to 1 
•198' 


W^mtei^ 1694 


1*8 


13-1 


40-5 


83» 


dtfi 


- swi 


Winter, 1885 . 


... 


1-6 


\7'1 


45-1 


Z4-Q 


1-6 



¥Vom this there would i^pear to have been in 1885 a decrease in ^he 
shorter headed and a corresponding increase in the larger beaded fish over 
1884 — a difference quite as marked as the previous tiU^le shows between 
distinct districts. 
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PotUion of Dorsal Fin, 

The position at the donal fin has probably had more attention bestowed 
on it than any other character, with the purpose ot diseoyering or denuNi^ 
strating by its means some method <A distingoishing the TarietMS^ if there 
be such, of herrings from each other, as well as from the oAer membem 
of the genns Clupecu Commonly the variation of this characteristic has 
been determined by the position of the first ray of the fin, the few excep- 
tions being those where the fin generally is referred to as a whole, no special 
point in it being particularised. 

The examination of a very few herrings discloses the fact that not only 
does the dorsal fin vary in position, but it also varies in basal length ; 
consequently in limiting our inquiry to the position of the dorsal fin as 
expressed by the position of its first ray, we are mixing up two distiaot 
characters, and this result is doubt as to the actual position of the fiin. . On 
this account my examination into the position of the dorsal fin has bees 
made with regard to the centre of the fin — a s^[>axate examination being 
then made of the various lengths presented by the fin relatively to the 
body length. I have, however, also ascertained the variation in position 
of the first ray, and shall have to make some reference to it also. 

In this investigation the position of the centre of the dorsal fin has been 
found wi^ reference to two different measures of length, vis., its position 
rdatively to the body alone (i.^., the body length minus the head and tail 
lengths), and, secondly, to the total length of the fish from tip of dosed 
lower jaw to tip of caudal fin. 

The variation in position of the fin centre relatively to the body length 
runs from '465 to *540 in the examples of winter fish. Among the summer 
herrings the extent of variation is rather lees, being from *474 to *540. A 
similar distinction, though small, has already been noted in req>ect to the 
length ci head. 

It is rather difficult to reconcile the varied results which the position of 
the dorsal fin gives us on winter and summer fish, mature and immature, 
and relative to the length of body only, and to the total length. Table IX. 
shows the range of variation divided into five classes, and a study of these 
shows that a much larger percentage of the siunmer herrings had the centre 
of tiie dorsal fin placed rdati^ely far back than was the case with the 
winter fish. 

TABLE IX. showing the percentage of Herrings arransed according to position 
of centre ofdorsal mi relatively to length of body. 



Range of Variation. 


•465 

to 

•480 


•481 

to 

•495 


•496 

to 

•610 


•611 

to 

•625 


•526 

to 

•540 


Mature i ^^^^^ 
Herrings ) g^^^r 


11-6 


346 


30-2 


18-6 


52 


2-7 


15-8 


32-6 


41-8 


71 


Immature (^^*^ 
Herrings Js,^^^, 


32-6 


48^8 


24-6 


... 


... 


29-6 


37-0 


29^6 


37 


... 
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TaUes X and XIL show this more simply, where the pomtion of the 
fin 18 indicated as 'before,' 'on,' and 'behind, the centre of body 
length.' Tables XL and XIII. show the same with respect to the whole 
length, inclnding head and taiL 



TABLE (X.) showing percentage of 
Matoie HemngB arranged accord- 
ing to position of centre of dorsal 
fin, relatively to centre of body 
length. 



TABLE (XL) showing percentage of 
Mature Herrings arranged accord- 

' ing to position of centre of dorsal 
fin, relatively to centre of total 
length. 



BeUtlrePoiitlon. 


Before 
Centre. 


On 
Centre. 


Behind 
Centre. 




BelaUye Portion. 


Before 
Centre. 


On 
Centre. 


Behind 
Centre. 


i 


Winter 
Smnmar 


47-« 


U-8 


86-6 


t 


Winter 
Snnmier 


81-4 


14-8 


£4-8 


n-t 


6-8 


70-0 


n-s 


12-8 


68-0 



TABLE (XIL) showing percentage of TABLE (XIII.) showing percentage of 
Immature Herrings arranged as in Immature Herrings arranged as in 
Table X Table XL 



Belfttiye Podtlon. 


Before 
Centre. 


On 
Centre. 


Behind 
Centre. 


1 


Winter 
Smnmer 


77-0 


16-4 


6-6 


884 


8-7 


18-6 



RelatlTe Position. 


Before 
Centre. 


On 
Centre. 


Behind 
Centre. 


! 


winter 
Sammer 


660 


W6 


36-4 


M-7 


lC-8 


81-0 



The small number falling on the centre is of course to be expected, there 
being included in it only those herrings which show the fin in that 
particular position, whereas the other divisions include the fish falling 
under all the other grades of variation, and also, of course, those so near 
the centre as only to differ from those centrally placed by -^ of the 
length of body. 

These tables show that a majority of the winter herrings, although not 
a large one, have the centre of the dorsal fin in front of the centre of the 
body ; whereas among the summer herring a large percentage have it be- 
hind the centre. Tables X. and XL cannot well be compared with each 
other, owing to the difference of dimension of the standard of comparison. 

The length of the caudal fin behind the end of scales, although subject 
to the usual variations, may be said generally to be shorter than the head, 
this difference being much more pronounced among the winter fish. Hence 
we find that where the majority of fish have the dorsal fin behind the 
centre of the body length, as among those of summer, it may appear rela- 
tively to the whole length as not quite so far back; and, as a consequence, 
the percentage of fish with the fin behind the centre, relatively to total 
length, would be slightly decreased. (I use the word centre here as indi- 
cating a median position and not as an absolutely fixed point). As 
regai^ however, the arrangement followed in Table XL, there will only 
be a slight difference from Table X, due to the slightly greater length of 
the heads over the caudal fins causing the centre of total length to be 
moved forward. Since among the winter herrings the majority have the 
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dorsAl fin anterior Io l^e centre of the body length (t^nrng^ not to such a 
decisive degree as its ba^ward position appears amonff those of aomnier), 
yertj #he& taken relatiTely to the total length, its position in the mijonty 
of examples is posterior to that point ; the -ezplaBation woald iqppei^ to 
again lie in the fact that^ in the latter case, the centre point will be brought 
finrwanl^ ie., 1^ fin will apparently go baek in position, aad this will be 
strongly emphasised by the fact that most of these winter fish — a con- 
siderably larger proportion than of the summer — have the head longer 
than the caudal fin behind the scales. The greater change of position of 
the fin among the winter fish in the two tables than among those of sum- 
mer wiU be partly also increased by the circumstance formerly noticed| 
t^t the head of the winter is rather larger than that of the summer herr 
ring. According to either table, however, there is a larger proportion Qf 
spmmer fish wit^ the centre of the dorsal fin behind the body centre tbai^ 
of those of winter. It must be remembered, howcTer, that so many fisll 
of both winter and summer secerns cover the same ground of variation, 
t^t in itself this could only be tmsted to as a means of distinguishing 
tie oae from the other in the case of a large number. 

The tables of immature fish show us that among both the winter and 
summer herrings the fin centre is generally anterior to the centre of the 
body length and of the total length ; this being much more pronounced 
among the immature herrings cai^ht in winter than among those taken in 
summer. The head of the immature herring is relatively larger than that 
of the mature, for which reason the doraal fin would appear furthef 
forward among tihem as relative to the total length, but we must notieq 
also, in comparing these tables, that the winter immature fish were gene^ 
r$lly shorter than those caught in sununer, i|i consequence of which th^ 
percentage of winter immatures with the dorsal fin in the most anteiioil 
position is likely to be greater than that of the suinmer imsiatorea. I^ 
a{>pears, howeter, that as the herring grows, the centre of the length of 
body comes forward, or in other words there b a greater increase in length 
between the centre of the dorsal fin and the head, than between that 
point and the tall. 

An examination of the position of the first ray of the dorsal fin need not 
be entered into fully since the length of the fin, to be afterwards referred 
to, is the only condition of variation affecting its position beyond what is 
ihown by its centre ; but it may be noted that in general, as stated above 
for the centre, the first ray position covers, among the winter fish, a larger 
range of variation^ especially in a forward direction, than does that ef the 
summer fish, and as a consequence of this, the percentage of herrings with 
the fin anterior to the centre of body is much greater among the winter 
than among the summer fish. 

Table XIV. scarcely requires explanation. It shows again the prevalenee 
of the dorsal fin centre anterior to centre of body among the winter herrings. 
The division representing the most anterior fin position contains herrings 
'from every loctdity. Tlwit indicating those with a back wardly placed nn 
contains ^h from such widely separated districts, — as Qirvan, Helmsdale, 
and Anstruther, — that we can scarcely on that ground alone be justified 
in altogether excluding the others without further corroborating proot 

The columns containing the results, as regards the centre of body, must 
not be read too strictly, but subject to the correction of the table of pro- 
portions, as, for instance, in the case of Lybster, where two-thirds of the 
herrings are shown as having the fin anteriorly placed. The real position 
of half of those that fall under this heading was really so close to the 
centre, that practically they might have been placed in that category, and 
would have shown a considerably diflferent, perhaps truer, result. More- 
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over, the reading of the columns of summer fish will oiten show that 
where an :entry under the heading 'before centre' seems to indicate a 
majority of fish with fins situated far forward, it may really contain many 
fish with the fins so near the centre, that they should properly be excluded 
from the former list The figures in th^ table should be taken as approxi- 
mately rather than absolutely correct It does not seem possible to find 
any special law regulating the position of the dorsal fin among the summw 
herrings, so far as locality is concerned. 

Position of Arud Fin, 

The position of this fin may be considered in two ways, viz., its position 
on the body of the fish and its position with respect to the dorsal fin. Of 
course, a comparison of its position on the body with the position of the 
dorsal fin on the same will give in a general way an idea of its relation to 
the latter, but only an analysis of the measurements, fish by fish, will 
inform us to what extent its variation in position is dependent on that of 
the dorsal. While we may find the general position of the anal fin on the 
body, and compare it with the general results arrived at regarding the 
same, character in the case of the dorsal fin, we cannot, without a much 
more minute analysis of the case in every fish, ascertain how far any 
special peculiarity in one or the other may be common to both. 

As I have already said, the commencement of the anal fin is close to the 
vent, and therefore, in finding thd position of the first anal ray, we are also 
ascertaining the position of the vent. 

Using what I have called the common scale for the indication of the 
ratio of any characteristic to the body length, we find that the position of 
the anal fin has apparently a very small variation — ^from 1*21 to 1*35 ; but 
taking as an index of variation the ratio which it bears to the body length 
in parts of that dimension, we find that it; really extends, like the doraal, 
over a considerable range — from '735 to '827. 

Again, as with the other characters, we find these extremes are reached 
by a comparatively small number of herrings ; a large majority have the 
fin within the limits — -752 to '785. The winter fish vary rather more in 
the direction of a forwardly-placed fin than do the summer, viz., 735 to 
'813; while the summer fish have the advantage in the other direction^ 
varying from '740 to -827. 

Classifying as before, we get the following table of results : — 

TABLE (XV.) showing Percentage of Hbbbings, arranged according to 
Position of first l&y of Anal Fin relatively to Length of Body (to 
end of scales). 



Ratio of PoBition of Fin. 


•735 

to 

•763. 


•764 

to 

•772. 


•773 

to 
•791. 


•792 

to 

•810. 


•811 

to 

•829. 


Mature j ^^^'' • ' 
***• I Summer, . 


10-0 


63-0 


33-0 


3^8 


•2 


2-0 


190 


46-7 


305 


1-8 


Immiitnre' -(Winter, • : • • / 

PjgK^ < 


• 17-3 • 


•49-3 


26*6 


54 


1-4 




37^5 


40^6 


12-6 


31 


(Summer, . 
( 


6-3 



. The table represents a similar result to that of Table IX. respecting the 
dorsal fin. It shows the same excess of percentage of summer herrings 
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over this winter in regard to the backward position of the fin. 'It seems 
probable, too, from this comparison of . the position of the dorsal and anal 
fins, that Wie latter holds amcbg the feh bf both seasons a sintilar posi- 
tion relatively to that of the former. This circjimstance— that tto anal 
fin hol^, as a general rule, a more backward position on the sommer 
herring than it does among those of winter — fairly ^ntitlei as, I think, to 
look uflon tk^^ggestion of .tiie-cMftev^ncie in relative pooitijon of ihi dorsal 
fin beibg distinctive of the fish of these seasons, as substantiated* 

Tablfe XVt; co nt a i n s th e pe r centa ge ufiaBir-aitanged aocordiilg to posi- 
tion of !the anal ^n, as found in the various fisbeify districts. 

The fact that ji^ost of the fisjb are grouped in thbse columns which jdenote 
a relatively anterior position, rather than in the centre or towards th^ other 
extrem^, ir merely an indication that the range'ol vooiatioQ b^y<wid the 
commoh ground (second column for the winter herrings^ tiiird ^r the 
summed) is ^eater in extent, though more spariln^y represent^ than is 
the vaiiation towards a forward position. 

! Position of Pelvic Fin. ; | 

The (position orf this ^n may, ^like that- d thb a^al, be taken relatively to 
the total length of the fish, or to the position of me dorsal' fin. The latter 
method will be reduced in vakte if it is oofisidered in oonneotioii trith the 
positioh of the first dorsal ray, for then we have Uie position of the pelvic 
made dubsoryi^nt .tQ 1^9 yari^tiop Iq lepgt^ pf the doisal fin, itnd conse- 
quently its position relatively either to the bodjf or to th0 fin als a whole, 
is not jjuxairately. ascertained. — If, however, we nomparft iis posation with 
that oi the centre of the dorsal fin, we get a mc^re accur4te result The 
posttlob relatively :to the eetjrtr^ of the dprstd fit ^ill heU^ pe giv^n^^nd, in 
addition, it will be classecl under fotir divisions borresponAing tb the first, 
secdud^ third,and fourth qu^tersof the dorsal fiii, accordiiig.lo ijfcs position 
bel6w j these parts. These divisions, of course, lare somewhat dependent 
on the> length of the dorsal fin^ but the anterioit two ^liibinecl, and the 
posterior pair taken as one^ give the result of Hbef oiie ' and ^behind ' |bhe centre. 

The; variation of the pelvic fin is found to extend from *505 io *599 on 
the bo^y length to end of scales, an extent almost the same as thai of the 
dorsal,, which leads to th}> snppotttion that it loUows the varUbality in 
position of thafe fin. 

' I ■ 

TABLjE (XVII) irfiowing P ercent a ge of HBRRii^ae, arrange! adcot^ng to 

Position of the Pelvic relatively to the Dorsal Fin. 



divisions of Dorsal 
Pin. 



Matire. J . 
Herrings. 1 



Winter,'.' 
Summer, . 






^••4 



. 84:0 






M'l 






'6-0 



.1;9 



It 



ft7-5 






1-2 



5-6 



1-6 



Immafkure 
Hen^Qgii. 



( 



Winter, 



80-8 



68-2 



1-5 



97-0 



1-5 



: 1-6 



Sammer, 



817 



'66-9 



2-5 



96-2 



H 



1-8 



It appears that the sammer and winter henridgs agree in the ^ition of 
th'is flu relatively to the dorsal, as do the imjaature with tbje mature ; 
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which meatis that the pelvic fin of the winter herring is, in the majority 
ef instancee, more anteriorly placed than in the eammer fisL 

The pehic fin of ^ yoong herring of abont 30 mm. long is situated in 
front of the first dorsal ray^ as in the sprat. By the time it has reached 
the stage of those being now dealt with> i,e., from 170 to 240 mm. long, 
.tli6&i has qnite reached the eonditlon found in the adult, and probabfy 
dioes so nmoh ytmnger, dtthough my inrestigations do not enable me to 
taiy etaotly wb^ that occurs^ exeept that it has passed behind the fint 
Vay by the tiiHe it is 60 mm. long. 

PoaUion of PM(rral Fin. 

Tbere seems to be little difierence in the position of the pectoral fin 
on the summer and winter herriDj;s, the winter having it if anything 
slightly further back than the summer fish. That is, the fish which have 
the pelvic fin furthest back have the pectoral furthest forward. The very 
-smau difierence shown in the table between the two, however, scarcely 
warrants us in concluding this to be a general rule. The variation is from 
•0S3 to 99 in the winter fish, and from 031 to '104 in the summer. 

"TABLE (XVIll.) showing Percentage of Herrings arranged according to 
Position of Pectoral fin relatively to Body Length, 



9aUo of ]pin Position. 


-oai 

to 
•044 


045 

to 
•058 


•069 

to 

•072 


•073 
to 

•080 


•087 
to 
•100 


Winter, .... 


6^ 


SO-4 


37*7 


26*5 


w 


Summer, 


10-8 


32-7 


33-3 


19-4 


3-8 



Basal Length of Dor^ and Anal Fins. 

The variation in the dorsal fin length, relatively to the length of fish to 
.end of scales, extends from *104 to *15o on the winter herrings, and from 
-1Q6 to -158 among the summer fish. 

TABLE (XIX.) showing Percentage of Bbbrxnos arranged according to 
Basai Length of Jk>xaal and Anal Fins relatively to Body Length 
' (to end of scalef ). 



. Bttlio o€ Eim Length. 


to 

•097 


to 
•112 


.113 

to 
•127 


•128 

to 

•142 


•143 

to 

•158 


DQX8fl4fin} 


Winter, . 


... 


5-7 


57^6 


29-2 


7-5 


Summer, . , 


... 


2-9 


48*4 


437 


5^0 


Anal Fin i 


Winter, , " 


2-4 


490 


438 


4^8 


... 


^mmer, . 


10^7 


50-8 


34-3 


42 
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The anal fin varies in length from *087 to *140 in the winter fish, and 
from 083 to '133 in those of summer. There appears to be no special 
predominance, as regards either fin, of any particular length over another; 
nor is there any special distiaction between the mature and immataee 
herrings ; but it will be seen that the majority of the winter fish have a 
narrower range of variation in the dorsal fin leSngth than those of summer. 

The divisions in the table have been arranged to suit both dorsal and 
anal fins, and facilitate comparison, conseqnently the percentage of fish 
with the shorter class of dorsal fin is rather smaller than it shoold be, in 
fact the whole dorsal fin percentage is very slightly and unimportantly 
exaggerated towards the luger extreme of fin lengtL 

Although so large a percentage of both summer and winter herrings 
have the dorsal and anal fin leng&s in the same columns of the table, it 
must not be supposed that the combination on one fish of dorsal and anal 
fins of the same length is common. On the contrary, the dorsal fin is 
generally longer than the anaL Of the winter herrings examined only 7'5 
per cent, had the anal fin longer than the dorsal, and scarcely 5 per cent had 
it of the same length ; of this quantity 8 per cent, were immature fish. 
Among the summer fish the percentage was less, only 1 *? per cent having 
the fin longer, while in 6*5 per cent the fins were equal ; of this quantity 
5 per cent were immature. 

It ought to be noticed that all these figures relate to the proportional 
length of the fin. The difference between the condition in each season, 
though very small, was slightly in favour of the winter fish having rela- 
tively a shorter dorsal and a longer anal fin Uian the summer. The aver- 
age of the absolute length of both dorsal and anal fiins was greater among 
the winter than among the summer herring — a circamstanoe possibly due 
only to the rather larger sijEe of the winter fish. 



Fin Bays. 

The number of rays in the dorsal and anal fins does not seem much to 
afifect their basal lengths. The rays of the dorsal fin of the mature summer 
herring vary in number from 16 to 20, and in the anal fin from 14 to 19. 
My observations of the number of rays in the fins of the winter herrings are 
as yet scarcely sufficiently extensive to be altogether trustworthy as aln 
index of the normal condition among the fish of that season, but so &r as 
they go they give no indication of any special distinction in this respect 
between the herrings of winter and summer. 

Tables XX. and XXL contain the percentages of summer fish, arranged 
according to the number of rays in the dor^ and anal fins, and to the 
absolute length of the fins. 

The pelvic fin is very constant in the number of its rays, being generally 
composed of nine. Where a variation from this number does exist, it Es 
in many cases a one-sided abnormality. The following are the percenjt- 
ages of the herrings examined according to the number ot the pelvic 9n 
rays : — 

With 6 rays in one fin, 7 rays in Che other, 0*28 per cent 



8 „ in both fins, . . . . 2*00 

8 „ in one fin, 9 rays in the other, 0*28 

9 „ in both fins, . . 963 
9 „ in one fin, 10 rays in the other, 0*57 

10 „ in both fins, . . . 0-67 

100-00 
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The number of ifays in the pectoral fin varies from 15 to 19 ; the pei^ 
cent&ges being-^ 

With 15 rays, '9 per cent. 

17 

„ 18 „ 

\ ' . ' loo^o ' '■ ■ 

Tt&r^ 6etins tD be a slight tendency towards an increase in tlie number 
of fih rays (always exbeptiing those of the pqltio and caiudall-fitLs) As ihe 
herring groWs larger, for there is Iseldoih an immfettnre hfefrins fottiid wjLth 
the hjglqr number of "ray^ nor a large fish with the lower^ which soemaj to 
be due to toe flBLCt thai in the immature and younger fiah» that which ^U 
eventually become the first ray is so smtdl as ifeadily to esct^ie notice, often 
indeed beii^ hidden by the scales. 

The eaudal fin consists of 19 rays, excluding the small imperfect riya 
on the external pstrt of the root of ttie fin, and counting only tlie two 
nnsfylit teys which form the d<»sal and ventral edge of the fin {Nr^»er and 
the rayB included between them* These caudal-fin rays aire not equally 
distributed between the upper ahd lower lobes K>t the fin. Ther^ is n^ 
median ray^ and the rtol eentre Unj^ of the fin * b formed by the spaco-^ 
tather wider than between the others— lying between tne lenth and 
elevenlh rays, there being thus 10 rays in the upper lobe and 9 in the 
low^r. This ia true for the winter and summer fish. Hie rvariaibne to 
be reeoMe^ ftfe very ftw. 

With 11 rays in| upper lobe, 6 in lower, '3 percent < 
u 10 19 n ^ u ^^'0 u 

: . jj ^ » » B »: 'S5 „ * 

iy ^ i> » ^ yt *®5 » 

Keeled Scales. 

My observations on the number of these are as yet too few to aiSbrd ft 
fair comparison between the summer and winter fish. So far as I hlive 
gone I bave not been able to detect stich a difierenee between the respec- 
tive numbers of these as Heincke has done in the Baltic herrings and which 
enables him to quote them as a racial distinction. 

These scales may be divided into thrOe sets-^parUy from tbeif differetoic^ 
ill form, partly from their position. At the anterior end of the body of 
the herring is a series of small, narrow, oval-shaped scales, with Jynlf A 
slight keel, and no diverging ray& These fortii the first se^. ^Mnd 
these small ecales oome the ordinary keeled soales, all provided witL the 
diverging rays which pa6s a short wiy up the silee of th& abdonlen. 
These scales are continubus as far back as the Vent, and diay be divided 
inU) .thb^e anterior and ^hose posterior to the peMc fin, the l|Lst scaU of 
the f oitner set having two or thi^e modified taye, appanently tie resul|; of 
the combination of more than oi^e scale. Tlie total number o| 1iie~1iiree 
sets varied f^ni 4?1 to ^6 in the 'herrings examined, * i 

14'3 per cent of the herrings having 41 scales. 
4i-7 „ „ „ 42 „ 

35-7 „ „ „ 43 „ 

n'4 44 

2 '9 „ „ „ 45 „ 

2-9 „ ,^ „ 46 „ I 

The Average number being 42*5. 

* Looking at the external eymmetncal condition of the fin and disregarding the 
arrangement of die rays with rei^ct to the uiostylar hone. 
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The first series of scales varied in number from 8 to 11, the average being 
9*2. The second series varied from 18 to 20, wjth an average of 18*7, 
the majority of the fish having 19 scales. The third series varied from 
JS to If 5 thcf arVBTage l^'S. Thje various tnum^)er8 uepretiented in each 
aeason form severa) combinations with the others, the commonest being 
^, 1^, 14 = 42; but it seems doutiftful whether apy racial distinction will 
be discovered in respect to thb characteristic <^moDg the Scottish herring. 

Reproductive Or^na^ 

Besides subjecting to examination t^e external characteristics of the 
Scottish herrings, the condition of the reproductive organs was taken note 
of, both for the purpose of ascertaining the sex of the fish and wbeither 
ai^ 4ifitinction could be dvawn between jnala and female in other respactsy 
and also whether any light might thereby be thrown oa the subject of 
yambitity. 

N^ difiereocft in regaid to siiie of fieh, 8i2se of head, &a» was discovered 
betvwoeu tl^Q male and feoale herring. Both sexes were represented id 
yi the grade? of gev^ecal m% and both showed the same number and 
extaat of yjariations* Nor was there an appreciable difierenee in the 
mimber of males and females caught; the percentage in the samples 
exavaipiid (110&) being'*-K>f summer fisb, 508 per cent, feaiales, 49*2 per 
cent, malea; of winter fish, 52*5 per cent males, 47*5 per cent, females. 

A. little experience permits of a very fair determination b^ng made by 
pakedveye eKamination only, of the condition of ripeness of the genera;tive 
prodttctc^ 83 more accurately asoertained by mioroscopical examination. 

For io&veikience ia olaesifying the herrings according to their seznal 
oanditiQQ, I divided tbam into the folbwing stages of m^urity :--(l^ 
Ripe — that is, either just commenced to spawn or where the appearance 
and me of the ova* as well as the ease with which it could be expfeased 
(itfui this cannot be done in the fresh fish without ^caggeiiated pres- 
9Uc^ ttsleda it ia fully ripe), showed that spawning would have taken 
pla^ almost immediately. (2) Three-quarters ripe, when the ovary^ 
filled the whola abdomen completely, but the ova were smaller and 
mit ao olear as when fully ripe, and only a lew had yet passed into 
Iho oviduct, or even into the undivided dnot-like portion of tii» 
ovary, (3) Half-ripe, where the ovary was fairly large^ but not so 
bffge a^ to appreciably distend the abdomen, in which the ova were 
visibly smaller and le^s ripe than in the last stage, and were still firmly 
adherent to the ovarian septa. (4) Quarter-ripe, where tiie ovary was 
«mall in bulk, only about one-half to three-quarters the length of the 
abdominal cavity, the ova not half the siae of ripe eggs, and solid and 
opaque-looking in maas. (5) Spent, when the oviEi were fully extruded^ 
and tho ovary presented a alack and partially corrugated appearance ; or 
quarter, half, three-quarter spent^ according to whether the ova had been 
to that extent extruded before capture. (6) Immature, with small, red, 
gelatinous-looking ovary, the ova indistinguishable by the naked eye. A. 
similar distinction was made in the case of the male fish, although the 
absence of the naked-eye evidence of the state of development of th^ 
spermatozoa made it rather less certain. Those herrings with the ovary in 
an earlier stage than that of quarter-ripe, and in which the ova were just 
visible, and the ovary little larger than that of the wholly immature herring, 
were included with the more mature fish, for the purpose of defining the 
c^repie characteristics, but were specially marked as probably having 
reached sexual maturity for the first time; my reasons for coming to which 
conclusion have already been stated. 
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TABLE (XXIL) showing Percentage per Month of Herrings (total 
number, 1100) according to their Sexual Maturity. 



SexnalConditloiu 


Jan. 


Feb. 


March 


Apdl. 


M*7. 


June. 


Jul7. 


Aug. 


*ipt. 


Oct. Not. Dec 


Rlpo 


l»-8 


ari 


bT9 











26-8 


42-8 


66-6 


ascertained, bat 

ripe 'reoetred 
from South- 
WMtCoaat. 




f and i ripe 


70-5 


fil-9 


200 


18-0 


6-0 


7-0 


88-8 


28-7 


8*6 


^ripe 


14-4 


6-« 


8-8 


27-0 


82*1 


44-0 


24-0 


14-8 


1-8 




Partially or ) 
wholly fpent J 


2-8 


4*8 


18-0 


W-0 


«2-9 


4»-0 


10-4 


12-2 


28-0 



The fully-ripe fish are probably understated in the table, because most 
of the actually spawning fish are unlikdy (since herrings appear to spawn 
at the bottom*) to be within reaeh of the nets. 

The ripe and three-quarter ripe January herrings came from Qirvan, 
Loch Broom, and all the East Ooaat districts ; in February, from Qir?an, 
Loch Broom, and all the East Coast districts except Berwid: ;t in March 
as in January ; in April, from Campbeltown and Stomoway ; in May, ixQiOL 
Stonehaven ; in June, from Inveraray, Stomoway, and Wick ; in July, 
from Girvan, Inveraray, and the whole East Coast ; in August and 
September^ from the whole East Coast ; in October and November, from 
the South- West Coast (including Loch Fyne) ; and in December, from 
Stonehaven and Dundee. The dates are those in which the fiah procured 
for this investigation were caught, and are typical of the spawning seasons ; 
but the exclusion of localities from some of the months does not mean that 
no such herrings were to be found there, but only that none reached me, 
and probably, therefore, there was little or no fishing at these places at 
the time. 

The spawning, then, of the herring on the Scottish coasts alone, may ba 
said, SB preriously pointed out by Ewart, to proceed during every month 
in the year ; for in April, May, and June fully-ripe fish are to be procured, 
although it so happens that none reached my hands during that period. 
Although there are two principal spawning periods, which may generally 
be called the winter and summer periods,} yet spawning to a very con- 
siderable extent is going on for ten months of die year — October and 
November on the East Coast, and April and May, being the principal ^off ' 
seasons. It is very probable that were the means taken many more 
spawning fish would be caught in these months alsa 

The months of April, May, June, and the first few days of July are not 
only poor in the supply of nearly or fully ripe herrings, which to a certain 
extent is probably due to the regular fishing not being prosecuted, but are 
notable on account of the large percentage of herrings from such fishing as 
there is, consisting of immature fish (of course I exclude, in making this 
remark, the immature herrings caught by specially small-meshed nets). 
The large percentage of spents found in the table under these months were 
really few in number, and only hold a high position in the table because 

* See £wart*8 'Observations on the Spawning of the Herring.* — Report of the 
Fishery Board for Scotland. 1888. 

t Day (* Fishes of Great Britain') mentions spawning herrings being found in 
January at Wick and in the Moray Firth, Imt in almost the next sentence gives the 
extreme dates for the English and Scottish coasts, from Shetland to the NorUi Fore* 
land, as ' from the latter end of May to December. ' Yet one of the principal spawn- 
ing seasons on the East Ooast of Scotland is January and February. 

; 1 have preferred winter and summer to autumn and spring, because, though 
part of both these latter seasons are included in the principal spawning periods, th(v 
season of least spawning falls in them rather than in the others. 
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little elee but immatureB were being caught then, and these latter are not 
included in the percentages. 

It id difficult to decide from the condition of the captured fish whether 
the i^wning process in the herring is very short — a matter of hours, or a 
day or two at most — or whether it is prolonged over several days, or even 
passes into weeks. The presence of particdly-spent fish would seem to 
show that it is not a short and single performance. But the fish in this 
condition are not so numerous as the spent fish which probably becope 
more active, perhaps in the search for food, after the spawning process is 
entirely finished.* If spawning was a prolonged process, it is likely we 
wouki get many more in the partially-spent condition. If it were a matter 
of only a few hours, it is unlikely that we would get any except by the 
seine-trawl ; yet the mcgority of my specimens came from ofishore fishings 
during the summer months. Expressing the ova and milt by hand is but 
a rough test of what is likely to occur under natural conditions. I have 
found that with fully-ripe herrings about three-fourths of the ova or milt 
can be expressed; yet microscopic examination in these cases shows all the 
ova apparently equally ripe, not only towards the distal portion of the 
ovary, but also in its deeper chambers. It seems almost certain that the 
deposition of the roe is not a vety prolonged process, and it probably only 
occupies a few days, during which most qf the spawning fish are moderately 
quiescent So far as concerns the spawning processes, the appearance of 
the reproductive organs, i&c suggests no difference between the winter 
and summer herring, except that the number of spent fish got in the 
summer fishing is rather greater relatively to the whole catch than is 
the case in winter, perhaps to be explained by nearly all my winter 
specimens being got in inshore waters, from which they may retreat more 
readily and quickly after spawning than they do from the more distant, 
deeper summer fishing-grounds. 

A condition to be found in the spent fish raises the question of whether 
the herring spawns once or twice a year. If our winter and summer her- 
ring turn out to be distinct races, the question of double spawning 
scarcely needs to be considered, and our knowledge of the spawning habits 
of other fish would lead to the supposition that they only spawn once in 
the year. I reserve some observations on this matter for fuller investiga- 
tion, but the condition referred to above may be mentioned, being one 
which may indicate a double spawning, or, as I think more probable, 
shows that the development of the ova within the ovary is very much 
slower in its earlier stages than in its later. In newly spent — even in not 
wholly spent — ^fish there is often to be seen a large number of small ova. 
It is not an uncommon occurrence to find in what may fairly be called a fully 
q)ent fish a few full-sized and fully-ripe ova still unshed. I have found 
as few as twelve, as many as eighty, scattered through the ovary,t mostly 

* The general opinion about the feeding of the herring supports this statement, 
but I have considerable doubt as to the correctness of the b&hef that the spawning 
fish do not feedi or feed little, and that the spent do so to a much larger extent The 
observation casually made when examining the reproductive organs of a large number 
of fish leads to the conclusion that the prevalence of this habit, judging by the con- 
dition presented by the stomach alone, is somewhat underestimated, for an 
examination of the lower part of the intestine, in six or seven cases out of ten, gives 
evidence that food, generally recognisable as different species of Crustacea, must very 
lately have been consumed, and there do not appear to be more spent fish with food 
in their stomachs than of ripe fish. 

t Considering the number of eggs ordinarily present in the herring this number is 
insi^ificant Day sives 10,000 to 80,000 as the number of eggs in the herring. This 
is a fair statement, but I tlunk sli^tly below the average, for of a number of fiish 
whose roe I have examined I find the highest reaches 48,000 ova. About one-third 
had between 30,000 and 40,000, and there were far fewer with 10,000 to 20,000 ; the 
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separated from the ovarian septa and on ttie!r way to tito exteiiot^ while there 
. were also present, and scat;tered thickly throi^oot the ovary. immi6nBe 
numbers of small ova which were certainly not likely to be shea for many 
weeks, probably not for some months. I am not refeitinghere to the eriience 
of microscopic examination, bat to ova which were sufficiently developed td 
be readily seen by the naked eye. There is nothing extraordinary in folding 
ova of such different stages of development as this where the animal de- 
posits its eggs gradually and where ova are found in various intermediate 
conditions, but all present at one time; but in the ease of the herring we have 
a fish spawning in a very limited period of time, and presumably only once 
a year, with ova which will be ripe about twelve months later, and yet are 
already fairly well developed before it has completed ite preeent spawning. 
Tlie circumstance that such large numbers of herring with ova only quarter 
or half ripe are caught during the principal spawning seasons points to the 
conclusion that these fish will spawn during the following month or tWe 
at most Between what I h^ve called qiiarter-ripe and the eonditiofx 
which I have been describing in the spent fish there is not mueh differ- 
ence, ao we must conclude that if these herrings are not to spawn again for 
a year, the ova develops very little during about nine months of that time. 
These observations were made on summer fish, but when examining the 
winter specimens my attention had not been attracted by this eoncUtion, 
and very probably it had been overlooked. 

The size of the egg found in the ripe fish is of importance especially 
with regard to the question of variety among the herrings. Kupffer has 
found the ripe eggs of more than one size in the Baltic herrings, from *92 
to 1 mm. in diameter, while Boeck puts that of the North Sea herring at 
r5 mm. I have measured the eggs of several of the Scottish East CbaA 
herrings and have found them vary sHghtly in size in the same fish, from 
1*27 mm. to 1*42 mm. diameter; ova of these sizes were found in herringd 
of 230 and 240 mm. length < about 265 and 275 mm. total lengthy. The 
commonest size was 1*27 diameter, but the larger and intermediate sizes 
were found together in the same spawning fish. In fish of about 215 mm. 
length the diameter of the ripe egg varied from *94 mm. to 1 mm: 
In all cases the eggs were fully ripe, being taken from spawning 
fish, and were measured before the inception of water. None of the 
eggs were found so lai:ge as those mentioned by Boeck, and were rather 
larger than Kupffer's, but the point of importance here is the ftet that 
t^e ova of the herring showed an increase in their average size eorre^ 
spending to increase in size of the fish.* This month (Febrtiary) herring 
have reached me from Ardrishaig which measure only 165 to 170 mm, 
long (190 to 200 mm. total length), being samples of the ordinary take» 
with seine net in upper Loch Fyne.f Some of these small herrings had 
fully ripe roe or milt, others half ripe, and others of the same size were in 

usual nnmbcr seems to lie between 20,000 and 86,000. Prof. Huxley {Nature, 
April, 1881) considers 80,000 eggs an over estimate due to forgetfulneaia that the 
ovary consists of an extensive vascular network, and that a vast number of eggs 
remain Immature and unshed. In the herring just commencing to spawn, however, 
these latter are so minute and little developedaa scarcely to affect the question. But 
my calculations were made with due allowance for both these objections. 

• The average of many measurements of spermatozoa shows that they also were 
larger than those of the Baltic herring, being *00d8 mm. in head length, and having a 
filament of •066 mm. Knpffer's measurements only give -0025 mm. for head length, 
the tail being '062 to '076 mm. 

t Ljungman states having received herrings of only 100 mm. in length (the size 
of a sprat), full and ready to spawn. Of about 3000 youujg herrings which I have 
examined during the last year or two, the smallest in which 1 have found ripe or 
nearlv mature ova measured 185 mm. total len^h (71 inches), none less than this 
length showing the slightest approach towards this condition. 
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4ifi9ktoiliQiilAfiii»*ci^tioa m tt) laufce ijb.«U Imt c«el«iii tbal tlvs!^ owtf 
A^t 8f»mbfor;moQtii$i M »a(f4v ^j^»4 Tbm^ avoall fish ware naiiglTt 
lAiilieiaaiiift Hmoiftod jdte^ viAila^ent* i^vtomedbrtf i%)toblo tibat tbey woie 
ASk^ fthofSMMrac^ei jti«tfl4.tlioy Wfircir of jAi^g$4)i^ fm mi «»p{>eam»oew tt 
c»e«9ilO'jBe,4]ui»i i^ttb(lih««.vmi^le suso botb:of tliici ii{iaviiiBg bonri^g m 
well acrflfljklMbi€(i»i^ifit>^M)iaiA «oq9Mei»biJ|i^<e$^.oii $he ol^imate iw 
of their progeny, bat we can scarcely institate a Bpecial case of variety on 
these grounds alone, if the fish have every other characteristic in common 

with the larger herring. - - - 

Without a more critical examination than has yet been made, it would 
be unwise to speak definitely on the question of variety among the herrings 
of our coasts. The only/evid^Me'is ytt i£6utiA itom the present investigar 
tion in 6kvour of such a distinction between the summer and winter 
.EMii^ tidodst^ iiki tbe> more ^sledcf position of Ihe dotetfl, ;pelvlc, .and 
anal fiins, ihoidaiihiftiliy smaUeclxiad^ aiid Ch^ eiigbtly' lessee Bize of the 
summer herrings. 

tJ !W^ fasfdsofenrtint'Ae isfainsiiLiwiidBt ffi .generally j^tolieeiUed witb li 
iuga maatad net lium k i^ lUseiin summer* HeUed thetath^r onaQar 
igi2pd£[<tfie<ffiiriuner barring as/we^ fii^ .ifc ma^ be acoountadifdc . But we 
(dniicfeuqqily^te^eoHintior iihe difference in tha other charaotav* If the 
tiMii|igBf«BUghtiiP'«ttnj«BPa«e;BaMlle^ «»aly on:fecount of theBrntUetniei^ 
'j£ theiiiblaldmplo^ei tft^take (bemy.and.we tibsEefore concludi^'xthJEitldMie 
inllcqiBQljlan^Miiin aiumlIepaai^/nitklleI;Alld ihai thnnr wart fiahaae 
,b^«bb1^. yonngBt lieliAMffS o£ tiia shu^ .naco^ ite.pfagltiin <kK^ «aiik 
ttniueipcJcttotheaaiLr to *havcl a ! relative; length of ')md.&itccmediate.ito 
itiub pdiscanfl by 'thBiiamniiiraiEitidila]^ hsriiiig^/ thtt . is^ t » head 
:!rektini3riltege^,tlBai tiiaft of thdlargiar wiij^er :fiah; but aithoi^ liie 
,dlfiHreiiqeris.ivery< little^ su<^ asJtt.iJa^ iti ia iha o|her;way. Agaid, 
^^lmM,iBiiDTAtid^ibA the. imdm^ lieijrii^ hdvn the dorsal .^aud .anal. Ms 
iitliitadieiilrtbeE'iibadc inith^.fa^ tha^rtbode «f the n'mHr.' The 
immature fish have theda Qua lektbralyjlar: iorwaid^ bo Hmt it Hub 
viHdlBi^eiKB''8Biatn9t'fiBh are fii^iply joung. fish wa would expect to 'find 
(their. Ota ^l&mibim hr Svward 'k» the others. Gn tiu- wh^le, .the enmi- 
^iilioai>f ItbneHdMtiaiDtmBtsds in our ScotibhMianriiigs, aoifav aa thii pad- 
iiifarinBuaiii gtooiialinvestigaiionl is to fab depend^ cui^ aeema to t^Mutto 
TtiiaHiondtffliMi..'that a isihaitt difibnoce doee oust bcftweeb tiie ime|oiit^ eff 
itit^:9|Bidieri:harr^. amL tboae o£ thewinten Xbere retnaiiBi^ hoveyA, 
•tin d i rtfarfiiifi g ioA thht ^atmplea of aD the eztniltta of al the twiatiottB 
mai^n^nnmMi ionoqg^the'herfings^^ bo^ seasousj Of vadraampoiitanae 
"kt^ktibB'i^t t^iatwhat nia^ b9> oaUad the ooniDioitesfi gooimd of vaiiatidn 
ifi>idd.ki t^iwioter holring is uoti only in pstadmity to^. but ovfldmiB 
4aifel|^ -diarXKiBiBtakesti gikrand of vatiatim; amoag .the: lummer fi^h. aU 
^U AnialidBB, iaolD, |UM iouBflC not only^iii fiskfreqttMiti&gitlMi samB pfaiee 
aBiiiii'*^^aaiua.Bea8eD,obat anoii la tibesatmajhoala, audit ddea. not oweii 
^|MnSila:t^iiM& iUei'CtmoinBioti tfaat^ tJierajBiak ba. nttub iutsdbrcrednig 
between the possessors of thessi varying/ cfaaraioterifltlcb. . Wh^Aier Hn 
teaiivtiiiftfiUb/arafifily'gidwniociiDtyitia toleea^ that many 

^9Uiiia*ipiedlta]l..faiiida>ninBt EBiult fiom^ai intarbreidihg of thea^^wfth 
Jriigdfifishf itid'wilb aH dui iut^nhediato fmaa ; ahd thia » likeljr to be 

(jjkid^ ^>giUehkl clmditiona v£ feiifciHiMitioB awmg fiA^ vix^ tfeut* it "is 
testemUjcahA Jfliai thfto^liof .ona and tiie aaxne hening ara subjibot toaad 
according to observations, almost ceMaiii to be leatilised fay aevaial malea. 
^'1 Whiiar snfeesliig, itherefoire, Idwt theta is a certain diatinddoe between 
'joiimttdaefjad winto' faeiringt, I am indii^pOBed to consider the natter 
^eapdaaia^ pif^ved^withoait the im^ being aubnitted to a mora minute 

G 
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enaljraSs. I feel safer in deckring ^M there u not a ^nsML* S^^dM^ 
between the herrings frequenting the different iocialitiee on otir octtsti. 'Br 
Hefncke diyidee the Baltic herring into two varieties^ and each of ik«^ 
into spring and antumn TBiietieB. While UMn we haT« some juatiftoaAm 
'in soppoeing the latter to be the condition of our beitingB^ we* ham ^so 
evidence whatever in favour of the former being applioable to thtow ^ ^' 



APPENDIX F.-nNo. V. > v * . 

ON THE NATUBE OP THAMES AND FORTH WHITEHAillB. 

By J» Ew.&BT^ M.D., and J» J^mcA^ MATTfiHwk . .. i ' .if) 

WnwTS tho lait few ysats it has become morer commiin to beazi dc^bta 
e:q>reBBed as to whether the small fieb soldfso eztensivefy in jnase of. ear 
markets, and known as ^Wbitebait^' may be considered aa fimning « 
distinct speo&ea of the genns Ohspea, Tairell (cOufirBied kter by ObiBob) 
called Qie whitebait Cltq>€a <dbaj ValencigniieS) forming a Jieiw^emii, 
munjed it B&genia alba ; and Donavan supposed t^nt to betheliy ;ol t3iB 
shad. Peooaiit suggested that they were tiie fry of bleal^ deddungjAnt 
'tiifiy eould not be sprats or ehad, as these had* aigbt bramchiaBdif^gait^ xagre, 
wberesB tdie wbitebait had only f^ree. If thia statement of Fennai^ 
waa ciMrreot, tiie whitebait examined by him cannot hare beeu^th^ saiiile 
a^ that of the present time, whidi certainly have the typical. ntmbUiof 
branchioetegal rays foimd in die besring and qurai It is poobablB, 
faowfitver, that Pennant had counted only the three flatteaed aml'teasi^ 
aeen extemid rays, overlooking the others, which in 4(he -Mryrsmall^flsk 
are extremely delicate and not readily made out 

Among later writers the &tct ^bAt they were merdy tiba fry of onB'or 
more epecies haa been generally asserted. Giiatiier states that they ai[a 
4h6 young of hnxings, and he found ihis to be the easa with. Yacrettb 
eocaaaples preserved in the British Museum. SaviUe Keat: says- tiuft 
whitetoit 1 to 1^ inohes long were reared in the Brixton and Mjaocheetar 
Aquaria until thisy reached the siae of young heirings, whUe Day^.afte 
^Hcamination of several samples, decided that the Londbn whitdait^ eokt- 
aiated of the fry of bothhenraigs aud sprats ; thereanhol hie oaounioatifm 
of a sample of 138 whitebait in May and Jane showing a pen^ntag^uf 
young herrings and sprats of 90 and 10 fec^eotively, a samite .bf'/^ib 
August giving 21 herrings and 20 sprats, and an October eampla v/od- 
jsicfting ^ notiiing but young herrings^ More lately tiie whitebait Ua 
ibeeninelndedtindjar the old title of Olvpm d^&tiaa adistiiicfeapecieB.aB 
the ' Handbook to the Aquarium, Souiii K^ufaigten,' isaaedjby/aiitharity 
^o£ the National Fish Culture Aasooiation. ../r h' 

A furliier and mora eottensiye examinaticp cl the wfaitdDait 'wikumii 
tfaereiore desir^e to confirm or re£ute these eonchisiQas^ and) eqpeoiaiiy 
by the examinatian ol samples, ecmsisting of larger aumbera tk^ MA^itd, 
•Knd l^iQciiced duiuig the whole of the pn^cipai fiahiag iseaaou^ to eefttiB 
whether i^utebait varies at dxSbrent seasons. The ioUewin^ aite^th^ 
seaults of suehan examination of the is^tebait sold hi th^ .Loiidoaiaad 
Edinburgh markets in 1885 and 1886« : , ' . ' r ,i> 

Of tl^ London whitebait the examination durmg the- moiitif of 
February of samples amounting to 1400 specimens, s£)wad tint these 
were composed of 93 per cent of young sprats and 7 per oent^ oEiyonng 



Digitized by 



Google 



of ike Fishery Board for ScoUamd. ^9 

fatttinn iKime of the herrings beii^ utider 2 inchee in leiigth and onl^ 
partially scaled, while the eprate measured from 2 to 3 inches ib length. 
i>wing March 1200 q[>eeimen8 were examined, 95 per cent, being sprats 
'2 to. 2|^ indies long, ukd 5 per cent herrings, some of whidi teaohed a 
iaaga of nearly 4 indies. 

Dimng Apnl and May the percentage of herrings increased steadily, 
•the dOO q[>eoimens examined in April consisting of 86 per cent, of sprats 
U aa aven^size of 2 inches, and 14 per cent, of herrings, 12 per oent. 
o£ the hemngs were less than. 1| inches in length, widi only the keeled 
scales developed. Of^ the 600 May specimens 70 per cent were 2^ inch 
spiats and 30 per cent were yonng herrings, of the latter 40 per cent 
were 2 inches long and completely scaled, while the remainder were 1^ to 
If inches long and lonly partly scaled. Of 800 spedmens examined in 
Jane 87 percent, were herrines and 13. per cent were sprats. Of the 
hendngs 60 per cent were fbUy scaled and from 2 to 2^ inches long, 
while 40 per oent were from 1 to 1^ inches long, and either partially 
scaled or entirdy scaldess. The sprats were from 1 to 2| inches long, the 
smaller hating no scales or oxAj keded ones. Of 600 spedmens in July, 
75 per ctttt were herrings, 25 per cent sprats ; the herrings varying from 
1| to 2| inches in length, 80 per cent being less than 2 inches. Of l^e 
iq^rats 8/per cent were under 11 inches in length and destitute of scales. 

Eive hundred spedmens of Augmt whitebait consisted of 52 per cent 
of hanings 2 to 3 inches, and 48 per cent of sprats 1 to 1} inches long. 
The nnn^ of small scaldess sprats gradually increased during the month, 
until 90 per cent of the samples consisted of these. 
' The spedmens of whitebait procured in iklinbnrgh were caught in the 
Firiih of Forth, g«:ierally between Alloa and Kincardine. The fidiing here 
is conducted prindpally during the winter months, and the takes are subject 
to very little vsriation as regards the kind of fish of which they consist, 
the examination of 2600 specimens of whitebait procured in samples of 
^x>ut 200 each during December, January, and February, being made up 
almost entirdy (over 99 J per cent) of young sprats, itoeasuring from l| 
to 2f mohes in length, over 70 per cent of them being from 2 to 2| 
inches. l%e half-dosen herrings among these measured l| inches. 

It must be noted that ^is examination entirely exduded fish taken in 
the ordinary spcat fishery, which is also prosecuted at this season, and 
which consists of both sprats and herrings, which are generally over 3 
inohes in lengdL 

In both .& London and Edinburgh samples of whitebait a number, 
about 1 per cent, of small fish and other forms were found, but these were 
omitted in the above enumeration. Among the London specimens were 
found gobies {Gobius nUhensparrf)^ sand kunces (ammodytes fobicanus) 
shrimps, beroe, &c., and among the Firth of Forth specimens an example 
of Gcbitis ruthensparri. 

It seems certain, then, that what are known as whitebait consist almost 
entirely and at all seasons of young sprats and young herrings, which 
vary In mze and in the relative quantity of each according to the season 
of the year. WhUe these two species are found in common at all seasons 
it is evident from the above returns that (if the years 1885-86 may be 
considered typical of the usual condition) of the fish composing the 
sbsals in the winter and spring mon^ the sprats largely preponderate. 

From the Firth of Forth winter fishery the herrings are practically 
absent, and in the London whitebait they are present only to the smaU 
extent of about 6 per cent As the season advances, however, the number 
of young herrings increase, reaching at the end of May and during June 
over 80 per ^cent of the shoals, while in July their numbers^ slightly 
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^bcre«A^ Iq Angosto they loon ab^i^.one Mt of tW MbMh^waAwA 
.^pn^ideEpb]^ larger than in tbe two prmoua moMlhs*. 

The wiiiler wd 99rti^ 9pff«U w«ire.«^at cMe^ihttd. ta one^^ #tMm. 
Jn. .Jm% Ji4js Aw AAigua^ b(>^?«r, ikof ^ere nmck taixiAlkr,4dd 
evidently developed from a later Bpawning, whidtwonli l^ iaa^ootfdbMHb 
,wii&.(he apawimg ^e^aop 4u|ge8ted by tbe^ 4coitft6neeiof iigK^8pntefh)m 
^moll widely sepamW looalifii^ «a Qirv^ Stimahmm, tiie flixftli dSoftb, 
.aiid tbe Ifojcay. JFiitbli^ jeooided Utbe Report of the BMttiBh Fkkcigr 
iBoavd tor 1989, tb& wmier 9i?aia \mng ptobeU^ mio ei^ .xadallB 
♦W. /..... ^ 

. Moat, of ihe yQimg herring wodd 8f|>eax to be dmtkxj^ from 4Mfii 
deposited daring thA spolng Oftoi«tb& . l v 

' Ibore ia iu>t mpch diffioolty in digtingniftbing a tpcat firakn-a hcsrlng 
by the external 4)haract^ia only, wh«n the fi«h ar# aboTe 2'iiicheB long, 
bnt it becomes a difficult matter below ,(hat length. One of* ika aioiit 
notable difflQrenoB0 between the apeoi^Syivhen. more than 3 inches lohg, 
v{&^ the a»latiye podiition vf tha dn^iBal and pal^io fiaa, ia iat the eatinr 
,^ege of no yainoi the ]>€ivic^ ^ th^ very young h/irruig being flommoniy, 
like the epxati^ anterior to the ^isaL One of the dialindiaMi beb^recii 
these fisbt first pouxt^d out^ by Bein^ke,* viz., thai a Una fioiii the beae of 
the pectoral fin ajpd paswg ozaotly aofofa the ioweat^ point ef the op^ 
enlumi will paaa thzo]^ as over the eye in the heixing, but beflneath-the 
eye and through the anoat. of the aprat^ ia in theae.yOting fid^geneilattv 
of Tahi% but the teet Mqairea tao be applied with an ezaetitadsinap^fl- 
cable to a large nombe;?* i 

The poaeeesion by the herring of 9 says in the p^brfarfin.aiid oi T by 
'fthei apmt ifi also a aonnd tc»t» but diffiomj} of applioaitton, on acoovnt 6f 
the soft 4du»raoter of the fin,. the liabiUty of thoiays to apli^ the diffioolty 
,o£ aepaiating tbaoi as well aa tbtd injury auatained by cmafaing in tte 
netted fiah^ 

Tbe beat test nndoubtodly ia the number of vertehrea which ia all the 
caaee eauunined vadad (aa in tha aduUa) bom 47 to 4A in the spmta^ flbd 
^mt 96 to 68 in the berringis idtho^gh. theee also idquirad moror thttti 
one em^neration in Uie ease of the very amiyil eisamplea arien with.e ieoi. 
Sbq^etieneein examinaticmof tbaee aaiaU fiA adds soin6.luitAier>endence 
rtowarda their eorreot identifieation in Ihe number of pjlonto cdboa, tfcb 
;pi^autationi shape o£ the bead, <b4., imd with ordinary, care there aeam 
to be no difficulty in absolutely deciding, not only their identity with 
hercu^ and aprate» but ebo their diatino3on:{rom enoh other. 



.APfENPIX,F-~i?ouyL . . ' 

PBEIJttaNAfiY REPOiBi;S ON THE rOODOF FKHEB;. - 

Intoodtowon. .... I ti 

Wifs^ a v^ew of obtaining information aa to the food ofTomr mob 
important food-fishee^ a large' emoont of oiataidal hka been eimuiAied 
during the last two yearsi This has chiefly been.ifli^lied by tiie .offioera 
of ti^ ^rd, who have received frorb d^e.toittn^ the neceflsarf IH^ 
atroctions for the eoUection and preaerralioB of ^oecimBBa. iin the fveeent 
inquiry oar attention haa been mainly directed to a atody o€ die fo^- 
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s^ipfljfif the hotsiiig, ood, aadhaddook, ind dihoiogk tibelo£ oih€Er £arma 
haft boea dktalogaed wW ixiioaaation has been reoeived^ &^ pree^ut: 
Beports an confinad to the tlu«e species named. 

TbA 8tBtfiitic6 Mtpptifid have neeeaearily beea con&ied to the period 
dmnbaig whkh each apeeies haa l>eeii oaplttii»d in the vamoua diatoiet^ aud. 
tha ixJbnnalioii on the food ot tiie cod and haddock haa mainly beeoi 
qhtained* fsoBL an examinatiim of epeoimets brought in hf Vli» iine^ 
fialianuan* . 

Aa m mle Ml take Uttkor no food dnxing the spavming period, and. 
aiMwrngfa th^io m^taaimrariable nile, tiiMe is no doubt that the period 
of rapid growth daring which inoetipodia.takBn is pijoi? t^ et^ ^pftwning, 
season. For this reason a knowledge of the food taken throughout the 
year by the more migratory forms of food-fishes cannot be accurately 
ascertained from an examination of those caught in the in-shore waters. 

Our knowledge of the variety of fbod taken by each species throughout 
the yea,r la thus fv from being complete for any one district. In thQ 
rfep<:^ devoted to the cod and the haddock particularly It ^ill be seen 
that there are several months during which no information has been 
obtained. It is hoped that by more extended observation, especially by a 
iQoiQ't&orou^ eximinatioiiol the ^^ brought in by steam ttawlen, theatf 
faianksr nlay soon be filled In^ 

Wilh the exception of obaerrtatioBs made at l^arbert (Looh Fyne) dnnng 
the aumm^r, our mf ormalSon of the food of the herring is entinly limited 
to material p^ttervediq spitil liiB stomabhs have been preserved whole 
bylJie Fnheiy offioers and aent in to the Central Laboratory lor examioa^ 
Hon. For many reasons this is not the most sataafaotory method, bat ib 
It not always possible to examine fresh matedaL Arrangements hava 
been made by whichtt is CTpected tiiat these difficcdtiea will be overcome 
in the future. The food of the cod and haddock haa been studied from 
pMiserv^ed material and aieoin the fresh state. In the latter case stomachs 
have been exaaniaed by the Fishery offioera when the fish were lanc^edi 
aiid ^ Ib^ of "^air oontenta tztansmitted to the Central Laboratoiy. ' 

' Mudi vahnble infotvaatioii had akeady been supplied by Profeaaor 
Mintosh and others on the various marine forms whl^ axe utilised \ff 
fiibea as f oodi It ia not, hoivever, our object to give a detailed aoconnt of 
tti^ species whidi is known to have occurred in the stomach ol a coc^* 
ft faaddocfe, ora herring, i It matters littie to the present inquiry whether 
Ih^re ahould be <Kie s{^es mote or less. What we want to know now i% 
^H^t animala form the natural and regular food-eupply of oun move 
iSEiportSDlt ^shes, and how far these vary with the district and season of 
the year/' Aecufate information on theee points shotdd teach ue moeh that 
la ^ ^rital> trnportanoe to o«r J'isinriea as a commercial industry. Bach 
iofbnnation ia only "to be obtained by Uie collection of elaborate atatistica 
i!txm aU parts ol the ocast^ and extended ovec a nnmber of years. Ih^ 
IMOonqmtiying Beports are a fint contribution of a systematic kind to tfaia 
gteat sabject The eorrtAiite of eadi stomaoh have been tabulated, atud 
W'fOlttthre abmdance 6f each fotm noted. In this maimer it is possible 
t»«6Bipai^ theiood taken in one district witb that sought after in another^ 
%tul likewJA^ lo note any change in diet ai different seasons. On line 
i^beoant it faas^eeemed advisable to limit the reports solely to the material 
chilli we have esnomned^ and not to include vs^y information which has 
been supplied by other authors. The Beports thus beocmie simply 
^aiMogues of the contentB of a large number of stomachs suf^kmented by 
tiNmetmiona whidi it is deemed are justified by the statistics given. Out 
first Beports are neceasBorily only tentative, and much information ia atiH 
4«4iiiiiid, wUih can only be o^tdned when we bare f aeilitiea for studying 
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i^e subject from another point of view. More particularly it is neceaaaxy 
to know not only what forms are found in a fish's stomach, but also tii^ 
relative abundance of these forms in the sea its^, and also what choice 
of food material was at the time available Our attention mnst ultimately 
be directed to the conditions under whidbi the * food material ' itsell exiBts. 
For the present, only one part of this subject has been studied. Dmring 
the time that the Fishery Board's Laboratory was open ia Loch Fyne, 
Mr Calderwood made frequent collections of the Copepods found in 4he 
district It has thus been possible to compare in Uus case the number 
and frequency of the forms asoertained by surface diredging with 1^68^ 
actually found in the stomach of the herring. 



KEPOET ON THE FOOD OF THE HEEEINQ. By G. Beoox, 
F.L.S., and W. L. Caldbewood, 

Tea food of the herring has frequently formed the sul^ect for inquiry 
during the past few years, both in this and other countries, and we are 
already in possession of mudi valuable information on the subject So 
long ago as 1843 Gbodsir pointed out that the herring on the EJast Ooast 
followed the large shoals of Entomostraca from place to place, and that 
the presence of herring near our shores was liurgely dependent on tiid 
abuiMlance of free swimming cmstacea in the inshore waters. Sara haa 
shown that off the Lofibden Islands the Galanidx supply the meet 
abundant forms of herring food, Calamu finmarchicue and Ten%&ra longi- 
eoitiis being particularly abundant 

Mr Sim has also devoted considerable ideation to the study of henring 
food, and has described a large number of forms occurring on the East 
Coast of Scotland. More recently tl^ question has been studied by Mf 
Piercy and others, while Dr Mdbins has given a list of the chief food 
forms of the Baltic herring. 

The material on which the present report is based has been supplied 
during the past two years by the officers of the Board at the chkf fishing 
centres. Altogether, many thousand stomachs have been examined, and 
9ver two thousand which contained food have been transmitted to the 
central laboratory preserved in spirit We have received considerable 
assistance in the identification of specimens from Mr Scott^ Mr JamieaoBi 
and others employed by the Scientific Committee <^ the Board, From 
AfHil to November last a large amount of material was examined ia a 
fresh condition at Tarbert, and compared with the living forms obtained 
by the tow-net The importance of such a compariaon can scarcely be 
over-estimated, and in the future we may expect to obtain the moat 
instructive results from a study of the food forms themselves, and o^ the 
phjTsical conditions affecting their distribution. This is more particalaxiy 
the case with the herring, mackerel, and other fiahea whose m^pAtions 
are, to a great extent, dependent on the distribution of the immenee 
shoals of pelagic cmstacea on which they feed. Widegren has already 
oalled attention to this point Speaking of the Copepods as forming a 
large part of the food of the herring, he says: — * Their quantity varies in 
' different seasons, during a change oif temperature, and at different depths^ 
' and this probably is the reason why these fishes are taken at different 
* depths, in accordance with temperature and currents.' 

The food of Uie herring being chiefly pelagic^ the shods o^ fish are 
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wtaaU^r^fobikdiQ filie upper wates^ exoepting during the dpawnifig period. ' 
An apparent exception to this rule has, however, recently bean brought: 
tlBderlMuriO^ttel An important long'line fiiihery is prosecuted oft ihe 
^Etadiwater. (Arxan), by Oampbdtown fishermen in the spring, the chief 
f^itsi^ taken bokig cod, lin^ ^d skate. During the latter part of March ' 
mib ^aciyjia Apal the skate brought into Campbeltown were found to 
httm/tfa^stomacha filled witiii herring. The herring in ^e district at 
this time are mostly spent fish, and as akate are essent^y bottom-feederB,- 
iff ift'^tUent liwii tiie bstring found in their stomachs must have been 
CUp^ired At tits bottom* The fact Uiat the food f 6rms are pelagic in their 
lMi)it'iiQc<»anto for the great variety of species found in l^e stomachs, 
pmtibulftdy 4ujdng the spring and summer months. MSbius has suggested 
that ]th$ h^xiring does not diseiiminate between one form of food and 
SMlli^^r wkem feeding on the more mimite species, but that^ the swarms cf 
neuftimot^e-animak which are diffiued through the sea are diekym hxta A& 
motthtdting with the water of xespiration, and are retained there^ Irhile'^e 
mler passed, out through the opiercnla. The herring would thus appear 
tAiftbttii^Jits fo^in a siinilar manner to t^ whalebone whale {^aiU»ta)j 
8p If^TftS^^ QD^poda and or&er minute forma ate coneemed. It thift ' 
happens that copepods, larvflstages of djeeapods, pela^c'flsb oirai and others 
forms are often found together in the same stomach, and the relative 
abundance of each depends on their frequency in the sea itself. 

i iKHtlB has also described several truly littoral fovms of amphipodtf and 
iyoi9eli(b omwliiioh the herring feeds in the shallower parts of t^ Baltic '' 
'Sik^Be atfe eommon Itttoml taaoB with ub^ but it does not appear that they 
ft)equ6«%tfonn :a part of the herring's food around the l^eoteh Coaat, ' 
^ij^lkbiyifor tiie reaaon that the herring do not frequent the localities in^ 
iflbiidi ttose forms 4boiiiNL 

> /The period during whu^ most food is taken by the herring varies on ^ 
dA&rent Ipaoti of. the coasts and occurs usually between the spawning' 
seasons^ ttUla the seocnal products are being matured. Speaking generally, 
4iel9>aife two gr^ spawning aeasons both on the East aood West Coasts, 
Qsato inrAeispring land the other in t^ autumn. The dates and duration 
^liaaob «vary> jhowevGic» in different districts. It also appears that the 
bemingion 1M East Coaat take most food during the winter and spring, 
whilft^oi the Wert Co4st the. summer is the great feeding season. Thik 
faiSt Ahmii ia sufficient to account for the marked contrast betweem the 
UoiitAhn cti ik» two coasts, and to make it necessary to study the two 
questions separately. In the present report, however, our attention has 
btfOn Maid^ directed toan examination of the food which is taken by the 
hpEring dH around onv coasts^ and the* question of supply and demand in 
aii^; fArtfieidar district must be left for further investigation. In stmdyiug 
thisiquestton one cannot fail to remark the great proportion of stomacha 
Miicti^ M «ertaia aeasons^ do not contaiD food. Ab yet, we have no 
looma/bef Aita oa^ this point, but it appears probable that the period during 
irUbb Jittift dr no, food is taken is not confined to the spawning season. 
During a part of the months of June and July we failed to obtain any 
hltringtoohtahiing food in Lodh Fyne, although those examined were not 
y^ iiipe^4nd food was pkntifuL in the district Earlier in the aeaaon 
almost every stomach examined was crammed with food, but, towards the 
ftid.of:Jul^» the. percentage of stomachs containing food and also the 
igmit^;ineach diminished considerably. In November, those examined 
Irtnnitbe Sound of Bute were all empty, while all those from the Sound ci 
Kiibramian contained a hk quantity of food. At Lybster in the begin* 
fOing p£ JFehruary, 6000 herring were examined, only three of which had 
any food in their stoimaahs. The percentage of stomachs containing food 
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W4l ApfmOiM to ^om&k 4nmci S^p^ft 

19 ate ir«if low dufiiig ttie graftt Gut Cawri; fistary, woJA dt^inci^Mi^^ 
pfm» during February ftod littsroh. 

As it haa not bMn poe8ifak.to ideoskifiy tiw flptoies in a iif|<»titltiil>«r ^' 
tlko iBtomacha examined^ we have aimply iodiotfted thegMup t6 which; 
the9« belonged. la the accompanying table, an anilyBkJa given «f dle^ 
contents of a very large proportion of the ■taMtiachg enpiioied, jdid ISm^ 
^3hing oentree from which they were reeenred ha^ been aooiewltti'- 
ajAutearUy gtonped togeAer into diatitctB. ; 

! Three 8ymbo£B are iMod to indicate the companitivetybtUMlliaoe oi «ae]i< 
group ef food forms. The ^ signifiee gnat ebandaatee^' ilib ^ 4i tuMd^ 
when very few specimene have been fonnd or- when they fortned onlf ^oi 
iaeigmfioant amount of tbB food, while die t in^yoatea -mk'f Intta iii ft dto ie * 
quantify* If we had been enahied to exaoune all: the ttiateoiiai'in<ii^fr^^ 
ctnd]tKm> it i» ptDobnUe thai: store speciBe wouhl hove been idmiMed^' i«d'^ 
it.is probably owing partlyj to this reosen ihat^we hsie isiled^ie^r^eo^akei 
sevtoral of ^ species deMaribed by Mr SkUi Otfaoia ddMrit^ by the' 
same^anthor are rare and possibly locals while ^each lorma ^'Oakt^a4»i^ 
probably of rare oocnirenoe as food of the herring; >lfc>i»h lignifidMil^ 
fa^t'thal wdhave not lacognieed a mngle Bpecfimea eifiliM^*geteaiifSfi(^; 
ai4 AMtftfahaaiQldy toleo paot with occaam -:. . r*: i 

- Hypmi^ gali(S^--^'Bm vpwxM mmt be recfcDned as'ote'^ the m^st 

im^rtant forma -of henring^ food. Jndgitig froni ite fite<{«0noy ^ti^the; 

stconadli of tiia heoing, this form nuiat miaai: in myriada «# tihe ISttst 

Goeat of flcotland. The male is amalkr tdian tthai t£efnale nnflvj^ifd^taai 

anlive pdb#a epdstanoe. .In sknBtoie it is so dS&mmsA* thatf it? h» 4>^i 

described as a distinct genus (Lestrigonus), Thcr* males oedur in* taddh^ 

gmater ahnndanoe than the fdmiales in ^ AodMcb^whi^i^we'^Ave 

eaanuned, aji ooenrceoce which as doubtless to be^ attriimteii to* Aie* 

difference in habit of the two sexes. The female |dectt» pknlifiilly te'the^ 

s^mmdr time under the nmbreUa <^ AureUOy 'Bkkdiiwmx^ tfndt^ddiei^ 

Mednsto. We are not, however, aoquainted with ii» habit dQfitig'Att> 

ceUer monthsi that is during the period in whkh it isfenud^^s betting 

fpod. The distribution of Hyperisk aiound the Soottbh Coaat^ at tamghi 

out1>y the present statiatic^ is very intavsting. > It Jiaa n(A odMrted ttf 

any el the ttomadts examined from the Berwick distriet^ prdmbly 4ai 

thereeaon that the herring fishing does not be^innhttt distiiiit dntil 

another class of food has taken the place of ir^9>dr{a. . ' , > 

In the Anstrather district Hyperia is extmmibly ainndeint in iM 

stomach of the herring during the months of Jannaiy! and IPebmaiyi 

In Mbrch it does not occur in such great bnmbers^' wMle the-MiiotiUShl 

in the inshore waters during April and May do not appear: to fe#d oU 

eilber tins or any other cruBtaoaan4 AMougK ateraachs wet« tftajidned 

from this district in December^ none of thent contamed ai^ a^inteos oi 

Bpperia^ al^ugh this species is oooaiBion ihlaG^c&ningdistrid;^ kt tdiat 

time. • ^* . ^ . . '- '" 

. In the Stonehaven and Aberdeen distriots jETiQDi^eais abntidant jn Hki 

hciring's Btomadbs from December to AjtaQ, bs^ aft8r>th«l btter mDM 

titts fliwcies was no longer founds , • i 

The statistics given for the ana between Pete^fad Imd'CrOmic^ 
lippear to show that Hyperia, is ineqnent in thati part in Deeembo^ ttoue 
abnodaat in January, while in February and Maiah theenpiiAy grtdoallj^ 
4iminiaha« and the hening then seeks otiiec food. A eai«f ui compaiiMn, 
however, shows that so far as our material goes, Etyperiay^ by no^ means 
so abondant in this area as in those to the south of it 
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Oft reaching the Wick distriet^ the dimintitioD in the supply of ffffperia 
is atill more mturkedL This species is here most frequent during December 
ttid January, in February the supply is small, while in March the herring 
hare already oeased feeding on Hpperui. This species does not, however, 
appear to form such an important part of the herring's food in the Wick 
district at any time, as it does in the waters south of Peterhead. 

Our statistics from the Shetland district are not very completa Twenty- 
one stomachs were collected in the month of April, and in these Hyperia 
was altogether absent In a single stomach from Noss in June a fair 
number <^ Hyperiet occurred 

Turning now our attention to the West Ooast^ it will be seen that not 
a single specimen of Hyptria has been found in any of the stomachs 
eoramined. It is true that the majority of the fishing on the West Coast 
takes place between the months cl April and October, at a time in fact 
when the East Ooast herring are not feeding on this form. BtiU we have 
statisties from the Girvan district in December, February, and March ; 
and from the Ullapool district in December and March, so tlmt if Hyperia 
raally occurred in these districts in considerate numbers, it should be 
found at this time. We are, however, of opinion that Hyperia cannot be 
a common form on the West Coast In Loch f^e we have <mly once met 
with this species, and it then occurred in the cavity of a medusa, which 
had been stranded on the beadh. 

From an economic point of view, the absence of Hyperia in the 
stomadis of the West Coast herring is very interesting. It is evident 
that we must look to other forms to sup^y the food of the herring on 
die West Coast during its period of growth 

A few odter species of amphipods have been met with bn two or three 
occasions, but have not been identified. 

SOHIZOPODS, 

We have met with at least two spedee included in this gioxip which 
supply a considerable portion of the herrings' food during certain months 
of ^ year. These are Nydiphanee norvegtea and Boreophausia raschii^ 
the former occurring in great numbers all around our coasts, while the 
Itftter appears to be rarer and more local in its distribution. We are in* 
debted to the Rev. Canon Norman for the identification of both these 
species, who contributes a paper on these and other interesting Crustacea 
to the present report Nydiphanea norvegica G. O. Sars. is the Thysano- 
poda norvegica of M. Bars., and has ahready been recognised as an im- 
portant herring food by Mr Sim and others. Bcreophaueia roichii is an 
allied form, which has only quite recently been reco^^ised as British. 

NycHpJuinee norvegica.*^Tlm species has occurred with greater or less 
frequency in the material examined from all tke districts exciting Berwick. 
It is probable that Nyc^iphanes really occurs in the Berwick district alsa 
and ^at we have failed to find it there, simply because our statistics refer 
only to the months of July, August^ and September. The relative fre* 
quencnr of Hyperiidn and Sdiiisopods in the herrings' stomachs is well 
brought oat in the taUe ikiduded in the present report Acompariaon of 
the two columns devoted to these groups brings out several interesting 
pdnts. With reference to the food of Uie £a8t Coast herring, it may be 
stated generally that the rdative frequency of Hyperia and NycHphaaue 
depends on the month during which the fish were captured. Hyperia is 
ettremcdy abundant during January and February, and the stock then 
gtidnaliy ditntnishes, or at anyrate the herring do not feed on this form 
taatA a greait extent after that time. The diminution in quantity is 
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generally gradual At the time Hyperia occurs in immense numbers 
Nyctiphanea does hot appear to be common. As the ^yperim become less 
frequent in the herrings' stomachs Nydiphanes is found in ever increasing 
quantity until it has entirely^ or almost entirely, taken the place of the 
former. In short, the quantity of the one appears to be inversely propor- 
tional to that of the other. This will be well seen from a comparison of 
the statistics given for the Forth. This relationship appears to be carried 
out still farther. Just as Hyperia was found to be abundant south of 
Peterhead and to diminish gradually in numbers further north, so the dis- 
tribution of Nyctiphanea appears to be the very reverse. We have found 
this species in greatest numbers in herring from the Wick distoict, while in 
the more southern districts it is certainly not so common. On the West 
Coast NycUphanes has been met with from Stomoway to Girvan, but not 
usually in large numbers. In the Stomoway district it is abundapt in 
April, but the number diminishes considerably in May and June. In the 
Loch Broom district from October to December, and also in Mardi, th^ 
herring feed almost entirely on this and other Schizopods. We have no 
information from that district in January and February. In Loch Fyne 
this form does not appear to be abundant at any tima A few have been 
met with occasionally in May and June, while the species appears to be 
more frequent in the autumn. It should be stated that we failed to 
recognise schizopods in the herrings' stomachs from Loch Fyne in 1885 
until the autumn. The records of these forms for the summer were 
obtained from material supplied by the Fishery Officer in 1884. In the 
Girvan district Nyctiphanes occurs in about the same proportion during 
the different months as on the East Coast. In November and December 
it was found to be fairly common, the greatest numbers were met with in 
February, while in May only very few were found. 

JBoreophausia RasckiL — ^Thb species was not distinguished from the 
preceding in the earlier part of our inquiry, so that it may possibly occur 
more frequently than is shown by the statistics. It has been met with in 
thefstomachs of the herring from the Stonehaven district in January and 
June, in moderate quantities. In the Stomoway district it has occurred 
in the month of Juna In Loch Broom this species appears to be veiy 
common, and has occurred in large quantities in the stomachs examined 
during October and November. We have also found it in small quantities 
in Loch Fyne. 

COPBPODS. 

As a general rale, it may be stated that the copepods suj^ly the principal 
food of the herring during the summer months. The herring caught 
during the summer fishery on the East Coast are usually ripe fi^ which 
take Httle or no food. The proportion of stomachs containing food varies 
considerably from day to day, and the contents usually oonsiBt of copepods 
in small quantities. On the West Coast, however, most food is taken 
during the summer months, when the herring gorge themselves with cope- 
pods. It thus happens that as the herring take more food during the 
summer in some diistricts than in others, ^e relative abundance of the 
different forms cannot be accurately estimated from a study of the 
stomachs. 

The contents of a large number of the stomachs examined from the 
Berwick district, in July, August, and September, consisted chiefly of 
copepods. 

The statistics for the Anstrather district refer only to the winter and 
spring months, during which time copepods do not occur in great quantities. 
On the 27th of December a large number of copepods are recorded as 
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occomng in &e Forth, bat we oannot vouch for the accuracy of this 
statement, as we had not an opportunity of examining the material In 
the area extending from Aberdeen to Wick so smell a percentage of 
stomachs contained food during the summer that an unusually large number 
had to be examined in order to obtain any reliable data. Of these, only 
the stomachs which contained food appear in the statistics now given. 

On the West Coast^ the bulk of the herring take most food during the 
summer months, so that copepods come to form the most important food 
on that coast 

During the months of May and June the food in the Stomoway district 
consists of copepods mixed with about an equal quantity of schizopods, 
many of which are young forms. 

The stomachs examined from the Loch Broom district were all obtained 
during the colder months, and, as might be eicpected, no copepods were 
found in them. 

A ^ance at the statistics given for Loch Fyne will show what an 
important part is played by the copepods in that district In April, 
May, and June, the food consists almost solely of copepods. During 
this time almost every herring is perfectly gorged with copepods, and the 
richness of this food has undoubtedly a great effect on the quality of the 
fish. During the months of July and August many stomachs are empty, 
but the food still consists of copepods, the supply of which has, however, 
greatly diminished. The herring still continue to feed on copepods as 
they leave Loch Fyne, and a few stomachs may be found whidi contain 
these forms up to November. From the month of September onwards, 
the schizopods partly replace the copepods in the herrings' stomachs. 
Combining the statistics for the Girvan district with those for Loch Fyne, 
it seems probable that the supply of copepods practically ceases in 
November and that these forms ai'e not met with again until April 

An attempt has been made to identify the various species of copepods 
met with in the herrings' stomachs from all parts of the coast, but owing 
to the minuteness of the forms this task is rendered almost impossible 
when the food is partly digested. During the past season a considerable 
amount of attention has been paid to ^e copepods of Loch Fyne, imd 
twenty-eight species have already been obtained (see Appendix, p. 147). Of 
these only seven have as yet been met with in the stomachs of the herring ; 
they are as follows : — 

Calanus finmarchicus appears in immense quantities when the herring 
enter Loch Fyne in April, and constitutes the bulk of theb food until the 
end of Jun& The supply of this and other common species then dimin- 
ishes rapidly, but a few may be obtained throughout the year. 

This species appears to be common all around our coasts, and is certain- 
ly the most frequent form in the herrings' stomachs both on the West and 
on the Fast Coasts. 

Temora Umgicomis. — ^Tbis is a common form but not nearly so abundant 
as the preceding. It is, however, g^^ierally distributed, and we have 
obtained it from many localities. According to G. O. Sars, Calanus and 
Temora exist in myriads off the Loffoden Islands, and there abso form 
almost the sole food of the herring during the spring and summer. 

Pseudoealanua, — We have met with this species frequently, more par- 
ticularly from the Stomoway and Loch F3rne districts. 

Centropages iypicus, — Frequent in Loch Fyne during the summer, and 
forms a part of the food of the herring in the Clyde Estuary, in the Stomo- 
way district, and also on the East Coast. 

Centropages hamatus. — Frequent in Loch Fyne. Has been found in 
herrings' stomachs from Loch Fyne and the Stomoway district 



Digitized by 



Google 



126 AppMdiees to Fowih Anmtul Report 

Bias lomgirBmm.-^-0<X!an Ib foir quaati^ in Loch Fyne, aad baa 
frequMitly been asaooiated with othw eopepoda in the material exanuned 
at Tarbert 

Metndia armaia. — This speoiee oocun in small quantities in Looh Fyne 
during the summer^ and we have onee or twioe met with it as food of the 
herring. 

Othbr Gboufs of Obdsxaoba. 

The Oidracoda have not often been met wibh as hiring food, but they 
are so small that they may be easily overlooked, particularly in 
material preserved in spirit. Our only records are from the Wick district, 
and the species have not been identified. 

Larval decapods. — The zoea and megalopa stages of many species of 
decapods are frequently found in the stomachs of the herring. They occur 
chiefly during the spring and summer all around our coasts, and are usu- 
ally associate with the copepods. Our knowledge of these larval forms 
is, as yet, too incomplete to admit of an identification of the species. As a 
rule, only a few specimens are obtained from a single stomach, but 
occasionally, as in the Sound of Kilbrannan in April, we have found zoese 
in considerable quantities. Young Carcini and Virhiiis varians have also 
occurred occasionally, but cannot be considered part of the normal food 
supply. Evadne Nordmanni has also been found in fair abundance in 
Loch Fyne, and sometimes occurs along with other pelade food forms. 

Annbudb. 

Sagitta occurs in great quantities on the East Coast, and in the winter 
months undoubtedly forma an important part of the herrings' food. We 
have met with it most abundantly iu material examined from the Aberdeen 
district. Sagitta is also abundant on the Ballantrae banks, and to a le.ss 
extent in Loch Fyne in the spring, but we have not met with it as food of 
the herring in those districts. 

Other forms of annelids have been met with occasionally, but the 
specimens have not been identified. 

Fishes. 

Yomig Herring and Sprats, — ^It is almost impossiUe to separate the 
young of these two species in a partly digested c(Hidition, and the icAlow- 
ing remarks on the occurrence of the two forms as food of the herring are 
based rather on probability than on fact : — 

On the East Coast the young clupeoids, on which the adult herring feed 
in the winter months, are undoubtedly sprats in the estuaries, and possildy 
also in the other localities. The whole of the specimens examined from 
Dundee in January and February had been feeding only on these young 
forms. Those recorded from Fraserburgh in June were more probably 
the young of the herring. On the West Coast young olnpeoids are 
recftded in the Stomoway district for the months of April, May, and 
June; sometimes in considerable qnantittee. These were probably all 
young herring, and in some cases were associated with herring ova 

In May and June herring wete oocasionaUy met with which had been 
feeding on the young of theh: own kind, and a few other instances are 
recorded in November. Mr Matthews has, however, recognised the sprat 
in the Girvan district There is thus a possibility that some of the speci- 
mens in the Clyde estuary, which we have been accustomed to regaid as 
larval herring may ultimately prove to be sprats. 
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On tU Byiftfitfae bttik« tho hertiBg ondMibtedly feed on their own ova 
«tid jFouiigi and the same 10 probably the ^tase in other qMiwniag diskrieta. 

T^ Sandr9d (Aintnodyte8).*^lii oeitai& distiwtgon the East Coaat the 
hkeoT^ appear occaBiDnally to feed Uuegaly on Band«elik At MaednfF in 
Jmie, fotir henings vm» obtained which eontained reepecttvely 16, 29, 3S, 
and 86 ^ond-eate; and we have anol&er reoood fiom the earns distiict in 
!^ebraary. /Hie mother localilieB ate as follows : — Botghead in Febraaiy 
attd Manh; Bnekie in AngBst; Wick in Janoafy and July; and Lybster 
•in M avdt We have no record of the ooemnence oi sand-eels as food of 
Uio* West Ooast heiting ; indeed, Ihe eoast genonUly is too loeky for sand 
eels to be plentifal, Ihongh they ocenr lo^y in ooneiderable nnmbers. 
l%o tinly o^er kind of fish we late observed w«re from Wick in Febraaiy, 
when two stomachs were found to bontain young Gadidm, 

Fish Ova. 

Th^ova whieh are foond from time to time « herring food, fall natnr- 
^y ii^to tilt) gn>aps, tha pelagic ai^ non-pelagic forms. 
' 7h^ pelagic ofa have been obtained duefly in the spring and summer, 
and are frequeoftly associated wiA. copepoda They are in all probability 
1h» eggs of the OodidjcB^ I^emrouacHdcBy OdtUdiB^ and similar common 
^hea. The only non-pelagic ova which we have met with are those of 
the bviing, and have been obtained during the q)awning season in 
various localities The chief of theset, so far as our observations go, are 
Ballantrae in March and around the Island of May in the spring. 

MOLLUBOA. 

The molluscs apparently do not jcontribnte an important part of the 
food of the adult herring, though herring embryos, according to Meyer, 
feed largely on the froe swimx^i^ stages of moUusca. 

Of nine stomachis sent from l^rwick on the let July, eight contamed 
univalve embryOe, and in st2 of them the quantity was considerable. A 
few moUuscan embryos were met with in herring caught off Fraserburgh 
& August) and also off Wick in July. These ave the only records of the 
obburrenoe of moUusca which hare oome under our notice^ wibh the 
eaneption of a eingie specimen of a nudibranch, whidi oocurred oQ8tona- 
baven iii June* It rirould, however, be remarked that many mollnacan 
^nbrybs^ wbich odci^ in g^at numbevs, and m%ht probably form apart of 
Hie herrings' food,'conld scarcely be recognised amongst a quan&ty of 
ot^ei' lood "When preserve m spint. 

' In ooncl^ion, it tttoy be staled that on the East Gdast generally, 
Hyp^rid, ScMzopodi, and in a less degree StLgiUa, form the eonstantand 
r^gmifrf^od ^ the herring dinring the winter andsprin^. lliero appear to 
feie two prindip^ exceptions. ^^^ in certain estnanes, during Janmury 
«nd'Fbbt^iavy^ tiio food conaiste aknost Mely of young sprate, wMle in otheir 
leealitie^ chiefly in the Moray Firth^ sand-eels ocoanonally oonJiributo an 
important part of the food, both in the spring and summer. Secondly^ on 
sbch Ij^wWng^unds as that arovnd the Island of May in the spring, 
^osef nertiAg whiih take food appear to subsist chiefly on the ova of the& 
AwiWnd; ' ♦ . 

Dnrii^^he summer months eopepods form t^o chief food, and are often 
asaolbiated! wjth o^r pelagio forms, such as • the hu^ «tage8 of decapods 
aikl fikh<mt. The percentage of st6maehs containing focd is, however, 
nofl'tt'e&riy 06'great in the summer fts in the winter and c^)ring, and tiie 
qtut^dty df food in each is, as a rule, eompcotili^ely nnall* 
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On the West Coast the sohisopods supply the chief food of the heniog 
daring the winter months; Hyperia has not oocarred in any of the 
matenal we have examined. During February and March at Ballantrae 
the chief or sole food consistB of herring ova and fry, it being then the 
spawning period in that district. During the summer and autumn the 
copepods supply the all important food on the West Coast, and, so far as 
^ bulk is concerned, take the place of the Schixopods and Hyperia on the 
East Coast There is here also a large admixture of other pelagic forms. 
In the autumn the schizopods gradually take the place of copepods as food. 

On the West Coast nearly all the stomachs are distended with food 
from April to July, with certain exceptions, while in the autumn, winter, 
and spring the percentage containing food appears to be much smaller. 
On this account the greatest amount of food is taken at different seasons on 
the two coasts, and it thus happens that Hyperia and Schizopods may be 
regarded as constituting the most important food forms on the East, and 
the copepods on the West Coasts. 

Calamis ftnnuiT<Mom is by far the most abundant species of copepods 
found as herring food <hi both coasts, and it is probable that Temora 
longicomis comes next in importanca In the Stomoway district, how- 
ever, Fieudocalanue and CerUropages appear to be more abundant 

The amount of copepods found in the herrings' stomachs from the East 
Coast is undoubtedly considerably less than that found on the West, but 
we are at [Mresent unable to say whether this proportion really represents 
the relative abundance of this group onthe two coasts or not 



n. 

PBELIMINAEY ACCOUNT OF THE FOOD OF THE 
HADDOCK. By Gboeqb Brook, F.L.S. 

The present account of the food of the haddock is limited to material 
which has been supplied by the Fishery officers of the Board. The 
material so supplied is very incomplete from many points of view. 
Altogether the contents of 90 stomachs have been examined, but mmre 
than half of these have been supplied from one district The following 
are the numbers of haddocks' stomachs examined from the respective 
districts : — Anstruther 4, Berwick 58, Burghead 3, Cromarty 6, Helms- 
dale 1, Lybster 5, Montrose 7, Stonehaven 4, and Wick 2. The two 
stomachs sent from Wick were samples of between 70 and 80 which 
were examined, ' all of which contained more or less food.' It will be 
seen that from this list that information is entirely absent from some of 
the important haddock fisheries, while that supplied from all of the others, 
excepting Berwick, is so small that no general conclusions can be based 
upon it 

Again information has not been supplied at r^ular intervals through- 
out the year; This, no doubt, is to some extent unavoidable, as 
material can only be preserved during the period that the haddock 
fishery is prosecuted by the fishermen in each district Still, taking thia 
into account, the material supplied is not so complete as could have been 
wished. During the months of January, February, and March, the 
contents of 77 stomachs were secured, while during June, July, October, 
and November, the contents of only 13 were preserved, llius from 
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April to December there has been scarcely any material supplied to aid 
in studying the various questions relating to this important subject 

Mr Thomas Scott has had charge of the identification of speci- 
mens, and I am also indebted to him for the two tables in this Eeport 

In the following table an endeaTonr has been made, first, to identify as 
far as possible the contents of the various stomachs ; and, secondly, to 
show the relative frequency and quantity of the various classes of 
organisms in the stomachs from the different localities. It has, of course, 
frequently happened that the food has been too far digested to allow 
of its identification. It appears from notes accompanying the material 
that fully 200 stomachs were examined, and of these 28 were found to 
contain no food. 



TABLE I.— Classification of the Food Material identified, giving the number 
of Stomachs in which each Species occurred. 



Name. 


Naof 

in which 
Specimens 

were 
observed. 


Bepiarks. 


Hydrozoa - 

Sertidaria, sp., 

AOTINOI0A-~ 

AnAdmian, 

EomNODKRMATA— 

Ophioglypha aUnda (Forbes), 
AmMuraJiliformi8(Umi, . .; 

Asterias aurantmca (L,)f 
JSchinui mdliaris {L,), .... 
£chinocyamus pusiUua Qiiiil), , 
Spatangus purpureita {heake), 
Amphidotiu cordattu (Penn), 
Ammbuda— 
ApkrodiUaculeaia(L,), . 

Aphrodite hystrix, .... 

Arenicola, sp., 

Srrantiagtowpf 

Tuiieoloue BaameM, .... 
Tabes of annelids, .... 
Crustacba— 
Hyas coarctatus (Le&ch). 
Portvnut pusiUus {hBBCh) . 
Portuniu mwrmoretis (Leach) 
Pinnotheres pisum (Penn) . 
PorteUcma Umghcornis {?enn\ 

Pagurus Bemhardus (L.)t . 

Paaurus/errug{netis{'SoTm)1 

Ccuocaris Macandrem (BeU), 

A Braehyurons crab, .... 

GWa<A«f,8p., 

Cnmgott AUmam (Kinahan), 
Hivpolyte spinus (Sowerby), 

BippolyU, ap.,'! 

(>ma sootpwides {Mont.), . 

Isopod, ....... 

PhUamedes interpuncta {BblItA), . 


4 

1 

6 

7 

19 

1 

1 

10 
1 
2 

5 

1 

1 
14 

1 
2 

4 
1 
1 
1 
1 

8 

1 
1 
2 

10 

4 

1 
2 

1 
7 

1 
1 


Pour pieces only. 

( Too much digested to be 
1 identified. 

Not very many. 

Very abundant 
A very young specimen. 
Two or three young specimens. 
A good many specimens. 
Fragments of test 

(Specimens more or less, 

( A single specimen nearly 
\ whole. 

Specimen fragmentary. 
Much digested remains. 
Part of worm and tube. 
Arenaceous tubes. 

Young specimen. 
A few of fair size. 
Two specimens nearly whole. 
J Specimens more or leas 
t digested. 

Two or three spedmens. 
Much digested. 
' Very immature and frag- 
[ mentary. 

Fragmentary. 

A number of specimens. 
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TABLE I,— continued. 



Ntine. 


No. Of 
atOBiaohs 
in whic^ 
Specimens 

"Were 
. obflflrv#d. 


Kenttrfcs. ' '; ' ''^ 


BalanuM crencUw (Brag.), . 

Anemia ^akigpiwn (L.), . . 
Pecten tigrimu (Mtill) 1 
Nacula nitida (Sow), . 
Cardiwnfaseiatum (Mont) . 
Carditm echinatum (L.), 
Voimgallina iJj.)y . 
Uactra solida (L.) 
Scorbicularia alba (Wood), . 
M^ieto Miill), . 
iSjfen,8p., .... 
ifya, sp.. .... 

XcuaBa ru6m (Moot) ? 
Chiton, 9p.. .... 

^i«;»majt^tfn«zto( Alder), . 
^o^tca^ Wen (Forbes), 
Bucciniim undatwn (L), 

-Tiww^sp. 

CyWcAno, sp.. 

Pragments of bivalve shells, . 

PiBCBS— 

CaUionymua lyra. 
Fish remains, 

ffArrincf OWL. .... 




I. 

1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
. 1 

•- \ 

2 

1 

1 

. 1 

1 

8 

1 
7 

4 


(Possibly attached to the 

aamiaoe of a crib wlieti 

( swaflowed. * *' 

Very young. 

Young. ' ' * 

Fragment 

Young. 

Young. ' 

Some ttj. 

Young. 

Fragments. 

Young. 

Perfect shelL 
Young specimens. 
Opercola. 

( (jpercula, probably of F. 
\ antiquus(L.) 
Damaged shell. 

Very young. 
Vw7 much digested. 
(In three specimens from 
< May Island the stomachs 
\ wer6 crammed with ova. 





Other 19 or 20 objects were too much digested or too fragmentary to be identified. 

AmoQg9t the Echinoderms it will be noticed that the common brittle 
BtB,r[{OpMothrixpmtapkyUum) occurs much more frequently than anj other 
species. This is a very common form all along the East Coasts occurring 
in great numbers on the shell banks, and extending into d^ water. It, 
occurs more frequently in the haddocVs stomach than any other form of , 
food, and is undoubtedly one of .the most important, both u^ regard4\ 
the number of stomachs in which it has been found and the nomW of 
specimens in each stomach. !^ 

Ophioglypha albida and Amphiuta filiformit have ocpurred on about an <. 
equd number of occasions^ but not in large quantitiea 

EchinocyamuB pusiUut^ which is a small deep-water form of the sea 
urchin group, occurs in considerable! numbers, but, oii accoimt of its anall 
size, does not form a very important part of the hulk of the food. 

Other common forms, such as Amphiura Ghiajii^ Ophiopholia tUfuietOOy ' 
and Ophhoglypha lacertasa, have not been met wi^ in the material 
examined. It is also curious to note that none of the Holothuridns have! 
been met with, although Professor Mcintosh has recorded several species 
as occurring both in the stomachs of the haddock and the cod. 
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Amongst the annelids the sea mouse {Apkro^Ue) occurs plentifully in 
the stomachs of the haddock, though not so frequently is in the cod. 

In glancing over the list of Crustacea it is interesting to note the occur- 
rence of CcUocaris Macandrece, a deep-water form, Which is rare ground 
our coasts. The specimens occurred in one of the stomachs frqm fish 
captuied 18 miles off the Coquet on the 26th January 1885. 7Dr Norman 
informs me that StonehaFen is the only other East Coasj; loca£ty ati wldch 
this fdrm has been taken. It is principally met with i4 thedeep^ por- 
tions of Loch Fyne and at other points along the West Coast | 

With the exception of Ifyas coarctatus the irachyuroiBf decapods ^o not 
occur in large numbers. The Anomura, on the other ha^d, contribiite the 
greater portion of the crustacean food, beiog^ mainly represented by Species 
of the genera Pagurus and Galathea. The other groups do not (fres^Qt 
any point calling for retiiarks here. I ' , 

An examination of Table II. will show that the echii^o^^rme io^ *l)y 
far the greater portion of the food of the haddock. It is important^ how- 
ever, to note that in twelve stomachs from the Coquet in January, 4nly a 
single echinoderm was found, and that the Crustacea and mollusca farmed 
in this case the bulk of the food, the annelids also liot being ^les^nt in 
the large quantity. 

Amongst the echinoderms it is worthy of note that jthe * sisr fishes,' 
properly so oaDed, do not form an important part of | the food cif the 
haddock, the only specimen met with being a young specimen of Itn 
Asterias, probably the A, aurantiaca. This may, no doubt, parily be 
accounted for from ^^ fact that the commoner species ; of stat fifl|h aire 
mainly littoral in their habit, but this cannot be the onl}f reason. Th^e 
must be some other ol^Jeetion to the use of the star fish group as food for 
the haddock and other fishes, as they occur in considerable quantities in 
the parts frequented by these fishes. . For instance, tW range of the 
common star fish Atterias rubens, f>{ A. violacea and othen forms, extends 
some distance b^ond the estuaiy of the Forth^ St AMrew's Bay^ <S^ 
They are prd)ably found up to a considerable depth all along the east 
coast The freqnent occurrence of Echinocj/amuB pudllus, a very small 
species of the ^sea urchin ' group is also worthy of note. 'So far as the 
material at my disposal is concerned, the Crustacea rank next in import- 
ance in the food supply of the haddock. At least seventeen species have 
been found in the ninety stomachs examined, and there are sevend which 
are too mucb4igested to allow of identification. Amongst the Crustacea 
the hernkit crabs (Po^^nw) and squat lobsters {Galathm) arie of by fat the 
most fre<][uent ocourrence. Next in importance com^ tha amphipods, bat 
of these no species have ()een identified* Hycui coarctatu^, one of the 
spider crabs, was found in four stomachs, while Hya^ araneua^ the 
common shore form, was not met with at all. Hyas icoarctattis is a 
smaller species, and almost entirely takes the place of 'H. amneuk m 
deeper water. This fact, doubtless, accounts to a great lextetit for' the 
absence of the shore form in the stomachs examined. A jsiihilar relation 
appears to exist between the common . shrimp Cnm^ion ^nUgaris^ and its 
ally (7. Allmam, The latter almost entirely replaces the former in 4eep 
water. This relationship is found to be carried out in the present statis- 
tics. Crangon AUmani occurred in four stomachs, while C, vulgaris was 
not met with at all The worms and molluscs come^ next' in importance 
as food material, each supplying about an equal share. With regard to 
the annelids it will be seen that the sea mouse {Aphrodite) and other 
* errant annelids ' are of moat f reauent oconrrbnce. The majority of the 
annelids are^ however, difficult to ^i^tify unless in ^ fresh condition. 

A study of the molluscan contents of the stomachs brings out two 
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pointo of interest. In the first place, the larger portioa of the nwUll»can . 
material consisted of either small species or the fry and young of other 
forms. In the second place, it is important to note that whereas twenty- 
one species of mollusca have been identified or allocated to their re^^ecr, 
tive genera, not a single species has been found in more than two of die 
ninety stomachs examined. This would seem to show that although of; 
frequent occurrence, the moUusca do not form an important part ^ the 
haddocks' food so far as bulk is concerned, and that the haddock does not 
show any especial preference as to species. 

pf the other groups of organisms which we have found in the ^mach 
of the haddock, it may safely be stated that the Hydrozoa and Acdn/mxt^ 
do not form a staple portion of the food materiaL They occur so larely, 
and in such small quantities, that they are rather to be regarded as having 
been accidentally swallowed with other food, and may be left out of cour^ 
sideration for the present. 

Coming to the consideration of the fishes as a normal food of the 
haddock, it will be seen that the present statistics do not supply much 
information* Fish remains, whidi were too mudi digested to allow of 
identification, were found in seven stomachs. A young Bpedmen of ther 
Dragonet (CalHonyvmt lyra) was the only other species that could be^ 
recognised. One thing, however, these statistics do show, namely, that as 
compared with the cod, the fish diet of the haddock is not an important 
item. 

Eecord is also made of the occurrence of fish ova in four stomachs. As 
regards the ova taken from the stomach of a specimen from the Coqnet^ 
these have been doubtfully identified as those of the herring. There were 
only about six ova in the stomach, the greater portion of the contents 
oansisting of Crustacea, Mollusca and a few Annelids. The other three 
instances refer to entirely different conditions. They are torn haddeck- 
caught in the vicinity of the Island of May during Uie spring spawning 
period of the herring in that district. In these cases the stomachs wer^ 
crammed with herring ova to the complete exclusion of all other kinds ,el 
food* Herring ova are evidently a great dainty, and during the period 
referred to immense numbers of haddock and other fishea congregate 
around the May for the express purpose of feeding on the ova. D^riii|^ 
the time the trawlers get large takes of haddock. The Uxie fishermea ai% 
however, not so successful, partly owing probably to the fact that the* 
haddock refuses other kinds of food when herring ova can be obtained 
Although the presence of spawning banks in the inshore waters undoubtedly 
attracts large numbers of white fish to their vicinity during the spawninfp 
period, it is questionable how far herring ova should be regarded as the 
normal food of the haddock. In any case the supply is not constant, and 
lasts only for a short time. On this account it appears that in studying 
the normal food supply of the haddock, and its bearing on the supply of 
fi»h, it is better to regard the occurrence of herring ova as local and of 
only secondary importance. 

Unfortunately the present statistics are not snfi&ciently complete to 
allow of even a temporary answer being given to sevend important 
questions in connection with the food of the haddock. For instance, it 
is impossible to say how far the food varies in difierent districts or aft. 
different times of the year until our investigations have been extended 
throughout the year^ and to as many fishing stations as possible. 

Finally, it may be stated that so far as this, the first attempt, at a 
classification of the food of the haddock is concerned, the following general 
conclusions may be drawn : — 

1. The Echinoderms, particulariy the brittle stars and the pea urchin,: 
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contribute an important and staple portion of the ^ood ei^pply ^l ^pf^ 
AteiWttlrGWJfilsl^'o^SoodAridr'-' ''■- -^ . i ' '" ' " '\ ._' ;.;'•.'. t..,,< 

' iUp TSiejClnutilcW totniei'nekt in: im^ortin^e. The {6nns of njopj. treffffs^ 
ortniWidd«li^ «iiiA k»^^^ the.sqnat Idbeters, Z^cw coar^tu^ 

«B4^wr?ii«d^8p^eil^Of 4be ^bHihp tdbe,^ are generally distribute^^alotiig^t]^ 

Sb8t€0«t.^n;.h •-•1 .. :•.. .n'.M i- ■: -' - ' •/'/,; ' , ; 

'\y> 3; OCh^imdMcan'^nterits of the ^iba'chs are ^peci^lj .char^p^ 
fc^tbe \st^ ^^Jtott^e^f yb'dAg'did itaittiature forms. " , . . ; f i li 
:t .i4,' ffheiiwdrms' gapply't^iisid^bW porti6n 6f the haddock's foojij,^ 
along the East Coast, and their. liatttr^ and distribufcioA especially feqi^re 
ftiflhet^tmdyi '••••'■'' "••• '' ' ' ; 1 , : ■. [i '!'» 

>' 5iv\rtte bidklock is not to a ff^i extent piscivorous. .^ ,. . / . ; 

,./ldi '.Th% hfld^io)^ will, in certain diEttricte, leaVe its usual f ^d^ng gfou^ 
inidcdbrtoi^o^ h^rring'Apaivti when thid is to ^ obtained. , , [ 

' !tt slboaid iDe stated that in a preliminary repoki«f thit kind tte cdn- 

fi8iy];L8(a|i7|five4(f^,<Wi a^ beal onlyihaiFo a temporary and tentative vaUie. 
ith f^r^her ^e^il^gatiiH) tb«se wiU most: ceitainly req[Uir6 Itnodincatfoi^^ 
W^ijb.at ^^e^ «ffan&,;tii4e their estenBioD.&ad efattoation >wil} doubtlesa 
tpfbc^.iif mpi]li^,of U^ ! , il 



PkEMiFINAWr iRfiPOftT Oljf tHB iTOQI) QF THE (xia: aByi 
• '• ' ' ;V ' ' • Georqb Brook, J'.L.S. . . ^i -iJ 

>:jrTbd .proslait report gives at^ accbi^t of the contents of about SOO. 
Qt<wUcl^io( the 'ccd. ' &, a laifge number Of cases the stomachy containing 
fj)odl ha^eibeen iorwauded to the Oentral Laboratory preserved in spirij^^ ^ 
in'Othdr^^esilisiiB of the cofttehtd'of a lat^ number of stomachs have, b^eQ,, 
ai^^i«d ib]|.4he Eisheiy officers. The information supplied by the Board^s , 
OjfiloclRKal o&jkfttruther, Bepvn^ a)nd' Girvan is especially worthy of men- 1 
tloiti 'iln.'ithoidic^esy 'hofi^etek*, \% is only possible to indicate here the ^ 
glPfiimi>to )Whio]D(ll>od nttiteriat belonged, a^ in most cases the species were . 
natfiidetitififid« Witii the ei^ce^ion of information from Girvan ancl mj 
singlerii^^oeuiien Ivokn Uewis^' the whble of the material has been , supptiea , 
fvom di6iEM4:Ooi]iti < Wo have bo' information ai to the food of the eo4 i 
iniJ^ailaUjerpattof /the yeftr^* the whole of the statistics being bbtaine^^; 
ffpm Jiaiulacy^to'JnntiJindlu^e. Mr Thohtnas Bcbtt has identified tbe^,. 
majenty iii t^ 8|)eeim0A0 induded in this report/and I ain also indebted^'. 
tol»nifOB:bhfi>'lables.« :: • '- - ' "'/■''-'' ,',. .,p 

IXI^eieodiB well known for its voracious appetite, and also ^or. the re- { 
mankaUe variety' bf- its food. - Dr Day has already called atteniidn to a,| 
n^ail^rotoaaeain wfau^ obje^ haTtd been found in stomachs of the cod ,. 
which were not marine fonns : Two cases of this class have come nndi^r., 
our notice during the past year. In a cod's stomach from Lybster part <^f 
a aaa^fow^.vas idund, probacy aguillemot. The contents of this stomac)!;'^ 
were^jpyraiarkabla .Th^e were representatives of all the classes of organ-|, . 
isDfts whidi are tabulated io the present report. The other stomach w;^ \ 
from Beciriok^.andnoontiihied a whole specimen of one of the lack^,{i^^|^ 
bably th& mewiawipipit The only other cbtiteuts '^n this stomach were ,. 
the partly-digested nmains of two or three hermit' crabs {Pagurus Bem^ 
h(ii(dm\ .'Sach cases, into^sting thohgir they may be as curiosities, only ;., 
shpw Ina omnivorous appetite >of the cod, and do n6t aid us in studyiip^V 
the normal food supply. According to Professor Bl^OWn Goode and other^ 
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Wbd took part ini thq discuflsion on Dr Day's paper on * The Food of ; 

I Fishes,'* it appears that the cod restricts itself almost entirely to one; 
bd of food during thb time that it remains on some of the large fishing; 
liwmks off the American and Norwegian coasts. 

Thus, for instance, during the Labrador fishing, the cod feed almost 
entirely on capelin (Mdlloius viUosius) ; a similar state of things is 
found on the coast of Norway. When on the great banks, the cod feeds 
Almost entirely on the immense shoals of herring collected there. In the 
winter fishing off the New England coast clams are used as bait, because 
the cod are then known to be feeding at the bottom, and a moUuscan diet 
is immi to be the most acceptable. Such observations undoubtedly point 
tb the conclusion that the migr^ltions of the cod are to a large extent 
dependent on the proper supply of food. It further appears that a par- 
t|calar c^ass of food which may be much in demand at one season ol the 
year is not at all sought after at another ; in other words, that the cod in 
i^ migrations not only changes, its food through necessity, but that it 
shows a preference for this change. How far the migrations may be 
thought about by a desire for a change of diet is a question which at the ! 
ptresent cannot receive a satisfactory answer. In connection with this 
subject an interesting observatioii has been reported by the Fishery officer 
at Anstruther. It is well known that. herring forms, at certain seasons at 
leasts a very impoirtaiit part of the food of the cod and othw fii^es. On 
this account herring are used as bait in many fish centres whenever they 
are procurable^ Tei it appears from Mr Mair's account that, in spite of 
aft abun&uice of herring, the cod may seek other food. The following is 
an extract from Mr MaJr's Jetter, dated July 31, 1885 : — * Herring were 
' plentiful on the distant cod-fishing ground in spring and summer during 

* the period of the cod fishing, but herring were rarely met with in the 

* ^ods^ stomachs ; and aiiy stray herring fojond were most likely the bait by 
^ which the fish had been caught. Towards the end of the cod-fishing 

* season, however, I was informed hy one curer of a cod's stomach with 31 
^ herring in it ; and another curer had met with one oontaining 27 herrings. 

* These were exceptional cases.' On the other hand. On the West Coast the 
cod appears to have been feeding principally on herring during a part at 
leist of this time. Oii the 8th of April 1885 Mr Wilson, Fishery officer 
at Qirvan, sent in the following report : — * From the Ist January to the 
' 26th March all the stomachs of cod (and saithe) examined contained from 

* 5 to 8, 10, and up to 17 herrings. From 26th March to 1st April the 

* stomachs contained prihcipally herring spawn. From 3rd to 6th of April 
' some of the stomaehs contained cray and shell fish ; but most were empty. 

* On the 7th and 8th of April the stomachs were altogether empty. 
' Herring appear to h^ve lef^ the ground about the 26t^ March ; the cod 
' then fed on herring spawn. A^er the Ist April the spawn must have 
' quickened and floated, jas none was found in the stomach of tihe cod, which 
' then fed on ground shellfish.' lu reference to the absence of food in the 
stomachs of the cod on th^ west coast after the beginning of April, it 
should be noted that in this district the cod themselves spawn about this 
time ; and it is usual for ijie fish to refuse food during the spawning 
seaseiL During the winter oodfisl^ery in the Anstruther district, herring 
form a considerable part of the fish's food 

With these exceptions, we have not had any evidence yet brought 
under our notice to show that around the Scotch coast the cod does not at 
all times partake of a most varied diet. The following table shows the 
classified contents of between two and three hundred stomachs : — 

* Gonferencos held in connection with the International Fisheries Exhibition, 
London, 1883. Pt. III. 
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U, as^ was ibe case m the haddock examined, entirely absent, white its, 
deep water congener, ff. coarctatiUj is extremely abundant. 

Pycnogqnum littorcde^ which we have not met with in the haddocks'; 
Stomachs examined, was found plentifully in one stomach of the cod, 
from Berwick in May last. This species is mainly littoral in its habit, 
and is abundant under stones between tidemarks. In such a habitait it 
would scarcely appear available as food for the cod, audit would be 
xnteresting to know how the speciijaens here reeerded were obtaihed. 
The list of Mollusca, given in liable I., is rather a short one, shorter 
indeed than might have been expected, judging from the omnivorous 
reputation of the cod. We have only identifiied six species, which 
have also occurred in the ^omachs of the haddock. Of these Anomia^ 
Soteti, Biicdnnm^ and Fustts, appear to be the most frequent moUuscan 
fonna iti both oases. The sea hare {Aplysia) has been met widt in only 
one stomach from Stomoway. Of the squids, which at timea form an 
iinportant part of the food of the cod and other Oadidse, we have as yet ' 
only met with one species {Eledone) in the stomachs of the cod. 
I^rofessor Mcintosh has recorded both this species and Loligo aa xA 
ftequent occurrence in the[ stomachs ef cod knd had(|ocl^ captured at 
^t Andrews: It may generally be stated that so far as the material at ' 
our disposal goes, the moUuscan fppd of the ^d coi^ista in the i^n.pf 
nifttnre cir '9relI-grown forms, whereas the hs^dpck^pj^e^ to prefep: t^e . 
fr^ and Wnatnre individuals." ' ' •. : r 

'A 'glAnce at the list of fisheg In IJ^We L will stow what %o. . 
important part ttese t>lay in the food of ih^, cod,. yet \the Hst* of fi{)pcies,: 
is by no ^eahs a long one. ' Haddock, 'flounders, and, herring are;. 
paHicul^ly Abundant, while other species do not appeejr to contribute , 
in an, important degree to th^ food supp)^. We are indebted to fhe 
Fishery officers for the greater part pr oiir, ^t^tistics included in tjie, , 
\\^i of fishes. It Is therefore possible^ that specif w}uch.Ere in reality. • 
distinct ' have been grouped together in i^oine cases, under a commofii ' 
English name. 1fot instance, flojanders were found in 39 etom^ichs, . . 
but ft l6 ptobable that ^nff thrj "•"'^'''tt'^iis included under thi^ ftead.i 
w^ter nbt Pleuronectes Jfems. At any late, .sucfc. common forms as. i 
Ptmronectei piatessa and P. livmnda may hi^v^ formed pai^t of th^ir . ; 
number. Pthtronedes microcppJialm (the long d^b) has been recorded: . 
in the Mx)mach of the cod by the Tibho^y officer at ifeertrick. . T^hw,^, 
species is^ not nearly so plentiful as sun^e qf the other, flat fsh^.// 
Specimens of this form are locally known ^ 'Witches,' a^ ^i^pae 
which' appears' to be commonly . applied to this species along, the,! r 
East Coast rtf Scotland, th6ugh it i| not included in Dr Day's li^ p^o 
lodM name^. ' Hie only particulara' we have as to the frequency of th^.i 
whttiilg as food of the cod have teen supplied by the Fishery officer a(i, ) 
Berwidlr. In other cases the whiting has probably been Included under; . 
the heading 'Haddock' in the statistics supplied. Although these twp •,. 
specie? tnay be distinguished at a glance in the fresb condition, they are, .^ 
not sd easily identified when partly digested. The dark ' thumb-mark ' : . 
behind the pectoral fins in the haddock, by which this species is at onoe .^ 
recognised, soon disappears under the influence of the digestive fluid$i ^ 
does also the barbel The .shape of t)ie two species is undoubtedly different : 
but eVen this is not a safe gnide when the fish remains are much digested. ? 

H may, however, be safely stated that the whiting forms a more ^ 
imp^i'tant bait of the food of the cod tbah the particulars here giveac ;. 
would- lead ond to suppose. It is. probable also, that both haddock ^,.> 
and vrhiting, and perhaps other bfadidcb are included under the heading ' 
' White Fish' and * Small Fish.' 
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The statisticB given in the above table bring out some very intereetiBg 
results. The cod is undoubtedly an omnivorous feeder, and certainly 
makes use of a much more varied supply of food - material than ia 
reoorded in this report To the question, *0n what will a cod feedV 
the reply may be given, ' On anything, or almost anything.' The ques* 
tious which we have to attempt to answer are, however, much more 
restricted than this one. They may be summed up in the following 
nptanner : — 

L What forms the principal food of the cod % 

% Does the chief food vary in different districts ? 

3. How far does the food vary in the same district at difierent seasons 9 

4 How far is a successful cod fishery in a given district dependent on 
the supply of any particular food % 

These and allied questions must receive a definite answer before any 
good may be expected to be derived from legislative measures. Fof the 
present it would be premature to attempt any final answer to these qiies^ 
tions, but it is hoped that this report may form a step towards their aehuioiL 

In the first place, let us glance over the column devoted to Echino- 
denns. It will be seen that this group does not supply nearly so import* 
ant a proportion of the cod's food as might have be^oi expected, judging 
from the frequency of many forms. The table gives detailed particnlara of 
the contents of over 260 stomachs^ while the contents of many otbess have 
been reported in a general way by several Fishery ofi&cer& Of t^e whole 
number examined, only about 40 contained any animals belonging to the dasa 
Schiiwdermata, Of 28 cods' stomachs examined at Berwick in January^ 
only 1 c(mtained any Echinoderms. Of 40 which were examined from 
the same district m February, only 5 contained any Echinodecm 
remains. An examination of 12 stomachs from the Anstrutiier district in 
March showed that there were no Eohinodenns present. Of 27 examined 
from the same district in April, 16 contained no Echinoderms^ while tlie 
contents of 10 others which are grouped together showed a good [oopor* 
tion of brittle stars. Again, of 57 stomachs examined in the same district 
during May and June, only 7 contained any Echinoderms. Possibly 
even not so many, as 4 of these are grouped together, and may not aU 
h&ve included representatives of this order. From the Lybstei district 
particulars are given of the contents of 38 stomachs, taken from fish 
captured in January and February. Only 2 of these contained any 
representative of the Echinoderms, and these only one specimen eadu 
From Wick we have only the particulars of the contents of 1 stomachy 
and this contained 4 Echinoderms. This case \&, however, of company 
tively little value, in the absence of more complete inf ormatdon. We have 
not particulars of the number of stomachs examined in the Girvan district^ 
bmt only 3 are recorded as containing Echinoderms. This group cannot^ 
therefore, judging from the present statistics, contriUite largely to the 
SQStenauce of the cod. The form of most frequent occurrence is undoubt- 
edly Ophiolhruc perUaphyllwn, The other 3 species identified have not 
be^ found to occur in considerable quantities. 

Among9t the Annelids, the sea mouse (Aphrodite) undoubtedly coatii- 
butea largely to the food supply of the cod. It occurs both frequent^ and 
in considerable numbers. The present statistics seem, however, to show 
that it is not taken throughout the year, and that it is only found in krg& 
numb^B in limited areas. 

It wiU be seen from Table IL that during January no sea nuce were 
found in the stomachs of the cod found in the Berwick district^ while 
durixi^ February a few contained sea mice. In the stomachs of the fiah 
landed at Anstruther in March, April, May, and June, sea mice were 
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frequent, and formed a considerable proportion of the food, which was, 
however, very varied. It is also to be noted that during this time Echino- 
derms and sea mice were rarely to be foimd in the same stomach. After 
February, in the Berwick district, sea mice appear to have formed a fairly 
constant part of the food of the cod. In the early part of the year the 
sea mice do not appear to have been much preyed upon by the cod landed 
at Lybster ; but the statistics from the more northern stations are insuffi- 
cient to justify any close comparison. 

The Crustacea appear to supply the most constant and regular portion 
of the food supply of the cod. In by far the greater portion of the 
stomachs examined the Crustacea group has been represented, and this 
frequently in association with some of the fishes. In almost every case 
where Crustacea have not formed part of the stomach's contents, the 
fishes have supplied either the bulk or the whole of the food. The most 
noticeable exception occurred in the 10 stomachs from fish caught 50 miles 
KN.E. of May Island on 1st April. These collectively contained 50 
Echinoderms, 20 sea mice, no Crustacea, a few moUusca, and only one fish. 
The number of species of Crustacea preyed upon to any great extent appears 
to be very limited. Hyas coarctatusy Pagurw, and OalcUhea, and a few 
species of the shrimp tribe, seem to supply the most of the food ; other 
forms are either local or only found occasionally. 

The mollusca do not contribute largely to the food-supply of the cod. 
We found them to occur in only about 50 stomachs, and never in large 
quantities. Usually the mollusc had been digested, and only the shell 
remained, so that in estimating the frequency of the occurrence of 
mollusca it must be remembered that the presence of shells does not 
necessarily imply that at the last meal the cod has partaken of a mollus- 
can diet It must also be remembered that the hermit crabs (Paguri) 
inhabit the shells of univalves, and that many shells will doubtless be 
swallowed in order to secure the crabs they contain. Compared with the 
haddock the cod does not appear to prey so much on mollusca, nor aie the 
species recorded so numerous. 

Turning our attention to the fishes, it will be seen that in the Berwick 
district nearly all the stomachs examined in January contained more or 
less of fish remains. The records for February bring out an interesting 
point. The fish caught by trawlers 18 miles off St Abb's Head had been 
feeding almost entirely on Crustacea and fishes. During the same period 
those landed by the line fishermen (5 miles off Berwick) seldom had any 
fish in their stomachs, the chief food being Crustacea with a slight 
admixture of Echinoderms, while on only two occasions the stomachs 
contained solely a very limited quantity of moUuscan remains. Judging 
from the statistics from other districts the fishes seem to supply a fairly 
constant portion of the food throughout the first half of the year. (We 
have no information as to the food of the cod after June.) It is usual Sn 
fiuch cases for the food to consist either solely of fishes or of these and an 
admixture of Crustacea and occasionally sea mice. The species of fishes 
which may be considered the normtd food supply of the cod are not 
very varied. The Gadidx (haddock, whiting, Ac), and Pleuronectidm 
(flounders, <fec.) are taken throughout the year. During the winter, in 
such herring-spawning districts as those of the Firth of Forth and the 
Ballantrae Imnks, the cod and haddock follow the herring to the spawning 
ground, and at this time their food is almost entirely confined to herring 
and herring ova. Judging from the observations of the Fishery officer at 
Anstruther it would appear that during the spring and summer the cod in 
the off-shore waters do not feed to any great extent on herring, although 
these are present in large shoals on the cod banks. The other species of 
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fish consumed by the cod are undoubtedly numerous, but they almost all 
come under the category of casuals, and are not important factors in the 
present inquiry. 

Finally, then, the statistics brought forward in the present report 
appear to lead to the following conclusions — 

1. The cod feeds chiefly and constantly on Crustacea, Gktdidae, and 
Plenronectidae. 

2. Aphrodite (sea mouse) forms an important part of the food in the 
spring and summer in districts where this form is plentiful 

3. In the winter the cod is attracted to our shores by the large shoals 
of. herring seeking their spawning ground, and at this time herring and 
herring ova form the staple food material. 

4. The Echinoderms and Molluscs do not contribute an important part 
of the food supply. 

5. The cod feeds much more on fish and much less on Echinoderms 
than is the case with its ally the haddock. 



APPENDIX F.— No. VIL 

NOTES ON THE COPEPODS OF LOCH FYNR 
By W. L. Caldbrwood. 

On all occasions when out sailing from the Board's laboratoiy at 
Tarbert, whether amongst the fishing fleets at night or for dredging pur- 
poses by day, surface netting was engaged in, so that opportunities were 
not wanting for obtaining specimens of the surface forms to be met with 
in Loch Fyne. 

When looked at with regard to the food of the herring the surface 
forms of greatest importance are, without doubt, the copepods, and on 
that account more attention has been given to them than to any other 
taken with the surface net 

As spring advances the copepods appear in greater and greater numbers, 
until, when the Loch Fyne fishing is at its height — that is to say, when 
file herring are at their best — the copepods are in vast abundance. At 
this season the prevailing species is Gcdantia finrnarchieuay which occurs in 
sufficient numbers in certain places to colour the surface of the water. 
It is this species which serves as the principal food of the Loch F3me 
herring during the summer. 

In all twenty-eight species of copepods were obtained, not a few of 
which were taken by Mr Scott, who has had charge of the Tarbert labora^ 
tory during the winter months. Of that number we have only been able 
to identify seven in the stomachs of the Loch Fyne herring, and these were 
the forms which occurred in greatest abundance, showing that although a 
large variety of copepods abound, only those are taken which may be said 
to occur in shoals. The seven species identified were CaXanua firimarchicuSy 
Metridia armata, Psevdocalanm elongatiis, Dias longiremts, Temora 
lonfficomiSf Cfndropages typicus, and Centropages hamatus. Subtended 
Lei the list of the copepods, together with a short account of those features 
by which each species can most readily be identified under the microscope 
without dissection. The system of description is that adopted by Brady 
in his valuable monograph of British copepoda. 
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CALANIDiE. 

CcUanus Jlnmarckicm (Gunner). — A form large enough to be readily 
recognised without a microscopa It is very Abundant in ole^ir water, and 
is essentially pelagic in its habits. The body is elongated and ovate. 
Anterior antennse 24-25 jointed, the last two joints having each a long 
ciliated hair. In the male the fifth pair of feet have the first and second 
joints of the outer branch greatly elongated, but without any margiiud 
hairs. In the female this pair of feet is not different from the ordinary 
swimming feet. The terminal spines are long, oval-shaped, and nnserrated. 
The abdomen of the male is five-, that of the female four-jointed^ the 
tail setse being about as long as the abdomen. The colour of this ^des 
VEudes very much, but it is generally yellowish ; it may, however, be of a 
dark red, and almost pellucid. Though found throughout the year, it is 
in greatest abundance from May to July. 

PseudoccUantis elxmgatua (Boeck). — Moderately abundant all through 
spring, summer, and autumn, both in the open sea and between tide 
marks. In shape it is very similar to CcUanus finmarchicuSy but of a 
much smaller size. In the male the anterior antennsB have only twenty 
joints, and the fifth pair of swimming feet are peculiar, the left foot 
having three, the right five joints; the abdomen has also five joints. 
In the female the anterior antennae have twenty-five joints. The fifth 
pair of swimming feet are absent, and the abdomen has only four joints. 
In both male and female the caudal segments are very short, and the tail 
setsB scarcely equal to half the length uf the abdomen. In colour it is 
light-red. It^occurs in considerable numbers from May to July. 

Metridia armata (Boeck). — Anterior antennae nearly alike in both 
sexes, each joint bearing on its outer margin one or two short setae. In 
the male the anterior antennae is twenty-jointed, and hinged between 
the seventeenth and eighteenth joints. The swimming feet bave the 
inner branch very short and the spines small Fifth pair of feet cyl^i- 
drical, unbranched — in the male four-, in the female three-jointed ; abdo- 
men of female three-, of male five -jointed ; caudal setae, scarcely half the 
length of the abdomen ; length, y^^h of an inch (1*6 mm). This oopepod 
was common during the summer. 

Dias Umgiremis (Lilljeborg). — It is readily recognised by its antennae, 
on account of their very long hairs, and the swellings at the apeces of the 
joints. In the male the right anterior antenna has nineteen, the left 
twenty-one joints, and the fifth pair of feet are four-jointed, and have 
strong prehensile claws. In the female both antennae are twenty-two 
jointed, and the fifth feet are small and three-jointed, the terminal joints 
having long slender claws. The terminal spines of the ordinary swimming 
feet are long, slender, and sword-shaped, finely serrated on the inner 
border ; they are peculiar from the fact that they have no small spines at 
their base connected to the last segment of the foot by a movable hing% 
but only an arched process of that s^ment This form may be of a 
yellow or grey colour, or it may be almost transparent It is common in 
the spring and early summer. 

Tenuyra longioornis (Miiller). — ^The body is broad in proportion to its 
length, and is well rounded off, and generally of a distinct brown colour. 
The miale has twenty-one joints in its anterior antennae, the right limb 
having a hinge between the eighteenth and nineteenth joints. The right 
fifth foot consists of a large basal joint, to which are articulated two 
opposable claws. The left fifth foot is three-jointed, but onbranched. 
In the female the anterior antennae are twenty-five-jointed, and without 
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an^ hinge. The :fifth feet are three-jointed, the last joint having four 
gpines, two long and ttK^o short. 

. The spineei of the ordinary swimming feet are long, and finely serrated 
on the inner border. They have no hairs, but have two secondary spines 
at their base& 

The caudal segments are extremely long and slender, and each segment 
carries two short spines. The terminal setae are plumose, but not quite so 
long as the caudal segments. Although one of the commonest of marine 
copepods, it was not found in such abundance as some of the other 
forms; it was, however, obtained in small numbers all through the 
season. 

CeiUropages tifpicvs (Kroyer). — It is very like C, hamatus, the differences 
being most marked in that C, typkw has the antennae more robust and 
with a tooth on the outer margin of the first, second, and fifth joints. 
The terminal spines of its swimming feet are more slender, and finely 
serrated, and each carrries two secondary spines, whereas the terminal 
spines of (7. hamatrts are coarse, the teeth set apart, and there is only one 
secondary spine. 

In C, typicus the last thoracic segment is produced downwards on each 
side into a strong spine. On the first segment of the abdomen there are 
three plumose spines, and the tail setae, which are five in number, are 
also plumose. In colour it is brown. It was tolerably plentiful 
. Dactylopu8 tiaboides is a small, graceful copepod, with an elongated 
body and a head produced into a short, conical rostrum. The antennge are 
nine-jointed and taper gradually off from base to apex. In the male the 
rigid antennae are hinged between the sixth and seventh joints. The fifth 
pair of feet are very small and consist of two flattened pieces of a some- 
what triangular shape, with strong marginal setae. In the female the 
antenna are more densely setose than those of the male, and of course 
want the swellings consequent upon the hinge in the male organ. The 
fifth pair of feet consist of two broad ovate pktes with long setae on their 
outer margins ; like the corresponding feet in the male they are small and 
insignificant. The feet generally are densely setose and spinous, and 
having the inner branches longer than the outer. The abdomen and caudal 
segments are short but well proportioned, and the tail setae are very long. 
This copepod is found widely distributed, living both on the surface and 
at considerable depths ; a variety also lives in the brackish water near 
mouths of rivers, etc. In colour it is of a rich brown. 

Centrapages hamatvs (Lilljeborg). In many respects it is similar to 
the preceding copepod, but is still more like C. typicus. The body is 
slender and elongated, with the anterior antennae twenty-three-jointed, 
the right male antenna is hinged between the eighteenth and nine- 
teenth joints. There are strong-pointed teeth on the outer margins of the 
first, second, and fifth joints. 

In the male the fifth pair of feet are adapted for swimming like the 
others, but the outer branch of the right limb has the last two joints 
developed into a grasping organ. 

In tiie female the fifth pair of feet are similar to the others. 

The spines of the swimming feet are long and straight, the teeth being 
much coarser and set further apart than they are in C, typicua^ by which 
arrangement these two forms are perhaps most readily distinguished. This 
form was tolerably plentiful 

Parapontella brevicomis (Lubbock). — The rostrum is forked and the 
head separate from the thorax. Anterior antennae eighteen-jointed, each 
joint having a few short hairs, and the first, eleventh, thirteenth, and 
sixteenth have long setae. The right male antenna is peculiar ; it has 
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only twelve joints, the last three being very long and slender. There 
18 a hinge, the joints below which are considerably smaller, and a denti- 
culated plate is present both above and below the hinge ; there are hardly 
any setae except on the terminal joint The fifth pair of feet in the 
male are three-jointed, the right foot having two branches, the left only 
one. In the female the fifth pair of feet are two-branched, the branches 
being straight and single-jointed. The abdomen of the female is pecu- 
liar j there are three segments ; the first is the longest, and is broad and 
strong; the second, when seen from the side, has a process projecting 
backwards over the dorsal surface of the third segment. When seen from 
above, in addition to this process, a small one is visible on either side ; 
the third segment splits slightly into two, so as to receive the caudal seg- 
ments, which are short, and bear setaB scarcely as long as the abdomen. 
The male abdomen has four segments, the last two bearing each a short 
sharp spine. This is a small and not over abundant copepod, of a brown 
colour. 

Anomaloeera Paiersonii (Templeton). — The male is easily recognised 
by its club-shaped antennsB ; its colour varies from a yellow or bright-red 
to a blue or light-grey, but all these colours may be present in the same 
animal. The body is elongated and large, and the anterior antennae are 
twenty-four-jointed. 

In the male the right antenna has a larger swelling than the left, the 
thirteenth, fourteenth, fifteenth, and sixteenth joints are included in it; 
the fourteenth joint carries a strong straight spine, hooked at the apex, 
and jointed at the base in a similar manner to the sting of a nettle ; this 
spine has probably some function in connection with the swelling to which it 
is attached, it may be auditary as suggested by Brady, or it may serve as 
a weapon of offence. The fifth foot is one-branched, and four-jointed, the 
last two joints forming a strong grasping hand. The last thoracic segment 
is produced only in the right side into a projecting spine. In the female 
the antennae are slender and have no swellings. The fifth pair of feet are 
two-branched, the inner of which is small and stunted, but the outer are 
h)ng and two jointed. The abdomen consists of three segments, the first of 
which bears a spine produced backwards on the ventral surface, about 
half the length of the second segment. The rostrum is large and bifid, 
with, at its base, a pair of lateral eyes on each side, but there is also a 
median eye, which is stalked and situated immediately above the bases of 
the antennae. This copepod was fairly abundant. 

Ctclopida 

Oithona Hpinifrons (Boeck). — The anterior antennae are ten-jointed, and 
form a very distinctive feature of this species on account of their extremely 
long setae. All the ordinary swimming feet appear to be very much alike ; 
both branches are three-jointed, and strongly setose on their inner margin& 
The fifth pair of feet, however, in the female are peculiar, each is com- 
posed of an exceedingly small basal joint, with two long setae attached 
to it. The abdomen is very long and composed of five segments; the tail 
segments are short, with five apical setae, and a small seta at the base of 
the tail segments. It is an exceedingly small translucent copepod, and 
exclusively a surface form. Only a very few specimens were obtained 
late in the season. 

Harpaolioid^ 

Amymone 8ph«rica (Claus). — This copepod was not more numerous 
than the last. The first segment of the body is produced veutrally and 
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slightly posteriorly into a large somewhat triangular process. The last 
segment of the thorax and first of the abdomen coalesce, and form in the 
female a doubly-hooked projection, in the male a long triangular process 
reaching nearly to the similar projection from the thorax. Anterior 
antenna in the female eight-jointed, in the male also eight-jointed, but 
hinged between the sixth and seventh joints. In both sexes the outer 
margin is set with setse. 

Posterior antennae three-jointed, the first joint having at its apex a 
small secondary joint bearing setae, the third joint has at its apex three or 
four long stout setae. 

Second foot-jaw very long and strong, forming a prehensile limb. The 
four pairs of swimming-feet are nearly equal in length and well provided 
with setas, some of which are plumose. The fifth pair in the female two- 
jointed, the joints nearly equal in length and bearing a few setae ; fifth 
pair in the male one-jointed, long, and curved, bearing two long setae at 
the apex and one on the outer margin. 

Laophowte horrida (Norman). — Body elongated as before ; head sepa- 
rated from thorax ; rostrum long and sharp. On the median line of the 
back the cephalic segment is produced into one large spine, in the same 
position, each thoracic and the first two abdominu segments have two 
spines, and in addition, the first two abdominal segments have a pair of 
lateral spines, which are marginally ciliated The posterior margins of all 
these segments are denticulated. The apex of each caudal segment bears 
two setae, one very long and stout ; on the outer margin of each segment 
are three shorter setae. First pair of feet very long, and bearing a slender 
two-jointed peduncle. It was found in February and March but not in 
any abundance. 

Lcuyphmde similis ^Claus). — Here the body is more slender than in the 
last, and it may be distinguished from others of the same genus by the 
fact that when seen laterally the dorsal aspect presents one uniform line, 
and is not broken up into a number of ridges by the body segments as in 
the other species; and also that the inner caudal setae are as long as 
the entire animal 

The anterior antennae are eight-jointed, those of the male being clawed 
at the apex, and with the fourth joint in the shape of a rough pear-shaped 
swelling. The fifth pair of feet in the female has a large basal joint, 
bearing internally four strong setae, the second joint has fine setae, and the 
margins of both are densely ciliated. In the male, the fifth foot is 
exceedingly small 

The first abdominal segment has a pair of setose appendages resembling 
a rudimentary foot. It is an exceedingly minute specimen (^th of an 
inch, '85 mm. Brady). Several specimens were taken in from three to 
six fathoms water in March of this year. 

Laophonte lamellifera (Clans). — The genus Laophonte includes a number 
of copepods with singularly long attenuated bodies, each segment being well 
marked in an annular fashion, giving the animal an appearance not unlike 
that of a caterpillar. L. lameUifera has the margins of all its segments, 
except the last, denticulated. The caudal segments are somewhat conical 
and longer than the last abdominal segments; there are two short 
setae at the apex of each segment. Anterior antennae five-jointed. It 
was taken in March in from three to four fathoms water, but was not 
common. 

ThalestrU myns (Clans). — Body elongated, abdomen particularly slender; 
rostrum stout and sharp. Anterior antennae nine-jointed. First pair of 
feet long, with both branches of equal length, outer branch terminating 
in four distinct claws. Fifth pair of feet in the female expanded into 
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large oval plates projecting downwards below the abdomen and fprming 
a promment feature. In the male the fifth pair are arranged more after 
the style of the corresponding limbs in T, C/at^^iV, although differing in the 
arran^ment of the setsB. Caudal segments as long as the last abdominal ; 
Inner setae nearly the length of the entire animal, outer about half that 
length. This species was not found in any abundance^ a few were takea 
in March, at a depth of from 3 to 6 fathoms. 

Thalestrii Glausii (Norman). — ^This stout little copepod was always got 
when the surface of the water was more or less covered with weed^ and 
it also inhabits tidal pools. 

The anterior antennas are nine-jointed, the third and fourth joints in 
the male being constricted and the fifth very much swollen. The female 
antennas are very thick at the base, but gradually taper off towards the 
apex. In the male each fifth foot has its outer branch much larger than 
Its inner, and the outer has six setSB, the inner only three. In the female 
the fifth pair of feet are short, and the branches nearly of the same 
length ; the outer with six setae at its apex, the inner with five on the 
outer half of its inner margin. 

The abdomen, like ever3rthing else belonging to this copepod, is stool 
and strong, being composed of five broad segments. The caudal segments 
are short, and the setae on them are of different lengths, the inner one 
being as long as the abdomen, the outer only about half as long. In the 
female they are swollen at their bases. 

ThdtesMs longimana (Glaus). — This species was taken much more 
frequently than the former. The cephalothorax is broad and much arched 
dorsally, and the abdomen is much more robust than in T. mym^ 
Anterior antennae nine-jointed. Posterior foot-jaw is exceedingly large 
and broad, having its inner margin strongly serrated, and at the apex a 
strong claw, altogether making a prominent powerful grasping organ. 
First pair of feet are long and slender, each branch having one long 
terminal claw. Fifth feet in the female are again broadened into large 
plates, the outer distinctly oval, but the inner somewhat more rectangular, 
both are ciliated ; in the mate they are very strong and bear a number 
of stout setae. Outer tail setae long and slender, inner fully the length of 
the animal. 

Wcstwoodii nohilis (Baird). — Anterior antennae short, those of the 
male six-jointed, of the female seven-jointed, all the joints are setifetous. 
The second foot-jaw has a long slender terminal claw. In the first pair of 
feet the outer branch is one-jointed, large, and ovate ; the inner branch 
three-jointed, with a long and slender terminal claw something like that of 
the second foot-jaw, but not so much curved. There is no great difference 
between the fifth pair of feet in the male and in the female, except that 
in the former they are somewhat stouter. Caudal segments are shorty 
each one bearing four setae, the longest inside, fully the length of the 
abdomen. This copepod occurred pretty frequently in March of this year. 

Harpacticus chelifer (Miiller). — ^This is a small copepod with an elon- 
gated slender body. In the male the anterior antenna is hinged be- 
tween the fourth and fifth joints, the first two joints forming a large 
jagged swelling terminating in a bent process, sparingly covered with setae 
except at the base of the swelling. Fifth pair of feet composed of 
two flattened plates, one projecting from the inner side of the other, and 
strongly spinous. In the female the anterior antennae are longer and 
more slender, nine-jointed, and bearing numerous long setae. Fifth pair 
of feet have their inner joints somewhat triangular, while their outer joints 
are ovate ; the setae are strong and plumose. The caudal segments are ex* 
oeedingly short, but the tail setae very long. This species is like J?, flexus^ 
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19 tb^ first pair of fe^ aad in the outer brancb, of the lecood foot ia ^ 
laele^ hot it nuy be distiogaifihed from it by its miae-joiiited ^uteonse 
iH. jU9nt$ oqIj having eight jointa), and in the form of the lower foo^ 
jaw, H. JleiDW is also much more sparingly covered with epinea. Xt wa# 
pretty abundant about the end of September. 

£aui ^HnoUm (Goodsir). — Body broadly oval ; the lateral angles of the 
various segmenta produced posteriorly ; margins of the idrst bo(^ segment 
beset with a few short setse. Anterior antenn^B nine-jointed and ^etife^ 
roos; posterior antennae two-jointed, theiirst bearing a small two-jointed 
inner biw:^ch. In the female the outer branch of the fifth pair of feelb 
elongatedi bearing five terminal setae; i^ner branch short and broac^ 
densely ciliated ; in the male, the inner segment is wanting. Caudal 
segments dhort and broad, inner tail setab about as long as the animal 
tt was found in March of this year, but not in any great numbers. . 

Pdtidmn depre^sum (Baird), — In the shape of its body it is very li^e 
P. tntermplum, only of a larger size; the anterior antennsB alao are 
vmilar. The fifth pair of feet are alike in both sexes ; they have no 
spines on their sides, but have three at their apices, and at tHid apex of 
the first joint on the inner margin there is a loxtg seta» and about the 
middle of the second joint, on the outer side, an^other but shorter one^ 
projects. The caudal segments bear five setae, three of which are plumose, 
and one, the outer, strong and spinous. It is an easily identified species, 
as the large first segment and the abdomen are more or less translucent, 
allowing the antennae and feet to be well ^een, the second and third segments 
are, however, highly coloured with a crimson or purplish tint Speclmec^, 
of this species are sometimes found devoid of pigment altogether^ and 1 
found one of F, interruptum also in that condition^ It was not cdmmop, 
although more plentiful than the preceding form.. 

Pdtidium iiUerr upturn (Goodsir). — The body is elongated and depressed, 
the margin of each segment being clearly marked. Abdomen not distinct 
from cephalothorax, caudal segments and setae short. Anterior antenna^ 
nine-jointed ; in the male knotted and clawed at the apex. Fifth pair 
of feet shaped somewhat like a seal's flipper, and strongly spinous, but 
with one slender marginal seta near the middle. In the female the 
anterior antennae are much more slender than those of the male, although 
their second joints are somewhat swollen. The general colour is brown^ 
but the margins of the body segmentd are red, or yellow, or they ma^ 
be purple. This copepod was not common, the surface net only bringing 
up a few once or twice. 

What appears to be a variety of this species was also met witL The 
foot of the fifth pair had only four setae, two of which were apical, and 
two on the outer margins. The caudal segments bore only three setce 
each, and the first abdominal segment had on its outer angles a strong 
spine, similar to the spine in the same position of P. CrenulcUum, 

Porcellidium fimhriatum (Clans). — It is tolerably easily recognised by 
the broad ovate appearence of its body, the fifth pair of feet forming two 
broad plates, with ciliated margins lying alongside of the two caudal 
B^ments; and of the caudal segments themselves which are broadened 
and ciliated very much in the same manner as the fifth pair of feet. It was 
common on Laminaria during October of last year. 

Idya furcata (Baird). — Body elongated, gradually tapering from the 
cephalothorax towards the tail. Anterior antennae eight-jointed, the fourth 
joint bearing a long curved olfactory organ. In the male, the median 
joints are much swollen and united. Posterior antennae three-jointed, 
bearing several terminal setae, five of which are hinged in the middle ; 
the inner branch is long and four-jointed. The swimming feet are well 
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beset with spines and long plumoee setaBi In the female the fifth pair 
of feet are two-jointed, the first joint being short, the second elongated, and 
bearing small cilia on the margin, and long setae at the apex. It is much 
the same, bat smaller in the male. The fourth and fifUi abdominal 
segments, as well as the caudal segments, are exceedingly short ; on the 
other hand, the inner tail setae are about as long as the entire animal, the 
outer setae are about half that length. This copepod was found in toler- 
able abundance in the months of February and March of this year. 

Scutdlidivm fasdatum (Boeck). — Cephalothorax broad and ovate, seg- 
ments of thorax produced backwards into strong pointed processes. Ab- 
diimen somewhat conical. Caudal segments very short, but inner setae 
extremely long. Anterior antennae nine-jointed, slender, and tapering^ 
the male right antenna is hinged between the fifth and sixth joints. 
The swimming feet are densely covered with setae and haye also rows of 
long spine-like hairs. The fifth pair in the female are two-jointed, the 
first joint bearing at its distal end a seta on each side ; the second hav- 
ing terminal setae, and both being ciliated on the outer margin. In the 
male the fifth foot is similar but not so large, reaching only to the first 
abdominal segment, whereas that of the female reaches the last segmeiit 
of the abdomen. This species was rather rare. 

ARTOTBOOIDiB. 

Cydopicera nigripes (Brady and Bobertson). — Cephalothorax broad; 
abdomen somewhat tapering, the first two segments produced laterally in 
sharp spines. Caudal segments are short and brosid, the terminal setae 
plumose. Anterior antennae nineteen-jointed and tapering, the second last 
joint bearing an olfactory organ. First four pairs of feet short, both 
branches three-jointed ; fifth pair two-jointed. The male has four caudal 
setae, the female five, two are about the length of the abdomen, the rest 
are comparatively short. It was found in considerable numbers in the 
months of February and March. 

Artotrogus magniceps (Brady). — The body is broad and ovate; the 
abdomen composed of four segments. The mouth is produced into a 
siphon. Anterior antennse ten-jointed and slender, bearing scarcely any 
setae except at the apex, where there is also an olfactory appendage. 
The anterior foot-jaw has a small claw near the apex. The swimming-f^t 
have their first and second joints densely ciliated on the outer margin, and 
at each angle bear a number of lancet-shaped spines. The last joint has 
five plumose setae on its inner margin, and a long serrated spine at its 
apex. Fifth pair of feet one-jointed, quadrate, be^ng one long and two 
short apical setae. Only some two or three specimens of this copepod 
were found in February and March. 
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APPENDIX P.— No. Vra. 

ON A CKANGON, SOME SCHIZOPODA, AND CUMACEA NEW 
TO OR RARE IN THE BRITISH SEAS. By the Rev. Canon 
A. M. NoKMAN, M.A., D.C.L., F.L.S. 

The Bootoh Fishery Board have sent me for examination some of the 
higher Crustacea which have been met with daring the past year. Among 
these are many species of interest, and these aire recorded in the following 
notes. With few exceptions the several forms are now first published as 
members of our Fauna, although some of them have been long known to 
myself. Mr Brook and Mr Scott must be congratulated on the success 
which has brought these species to light, and their discovery will, I trust, 
lead o^er naturalists to realise how much remains to be done among the 
great class of Crustacea in our seas ; and that careful investigation wUl be 
amply rewarded even among the higher orders ; but no real progress can 
be made with respect to the food of fishes until investigators are familiar 
with those smaller Crustacea which constitute so large a portion of 
that food. As an instance of this I may mention that Dr Baird, many 
years ago, published an interesting paper on the food of the vendace. 
No author at that time was more competent to undertake the task, and 
two of the Entomostraca in the stomachs were new to science, one of which, 
Bosmina coregoni^ has not as yet been met with elsewhere in our islands 
than in Lochmaben. Yet when I repeated these investigations three 
years ago, I found that while the vendace fed on those species recorded 
by Dr Baird, a large portion, perhaps in bulk the largest portion, of its 
food, was Leptodora hyalinay an Entomostracan unknown to Dr Baird, 
and which, for its extraordinary tenuity, delicacy, and transparency, and 
its totally different form from that usual among Cladocera, was no doubt 
passed over by my old friend as something he could not make out, though 
it is much larger than the species he satisfactorily determined. A ' more 
dainty dish to set before a ' fish cannot well be imagined than Leptodora 
hycUinOf an animal so transparent that, notwithstanding its size, it can 
scarcely be detected in a glass of water unless held up against the light. 



Order C ARID A. 

Qenus Crangon, Fabricius. 

Crangon (OheraphHtu) negUetw, G. O. Sars. 

CheraphUus negledus G. O. Sars, Overgigt of Norgea Cruetaceer {Ckrid, 
Videndc ForhandL\ 1882, p. 45, pL L hg. 7. 

Rostrum well rounded at the extremity. Carapace with a single central 
spine, and a second small tubercle-like spine on the central line behind Uy 
without the lobe-like folds of fasciatus, and the sulcus, which in that 
species defines their lateral regions much less distinct and deep. Antennal 
scale not greatly widened at the base. Last joints of maxilliped not broadly 
flattened. Second pereiopod longer, reaching one-third the length of the 
hand of first pair ; its chela very weak, the finger and thumb pmdlel and 
touching each other, and apparently altogether too feeble to be used for 
grasping. Body not speckled with brown. Carapace more or less suffused 
with rufous or chestnut colour ; a band across the fourth segment of pleon, 
and a second across the telson and uropods of the same colour. 

' Ad oras meridionales et occidentales Norwegise in prof. 2-6 orgjramm 
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f ando areQoso ' (G. O. Sars). Haakelsund, Kors Fiord, Norway, 3 fathoms 
(A. M. K), Tarbert, Loioh Fyae (Sootoh Fwhery Laboratory). 

I took six specimens of this shrimp, c^ and $, in 1878, in 3 fathoms 
irator, at Haakehund, Kors Fiord, West Norway, bat at the timt, fton 
its general resemblance to G. fasdaivs^ passed it over i^ that species, as 
no doubt Norwegian naturalists had also done. In 1882 it was described 
by Professor G. O. Sars. Mr Scott has now added it to the British fauna, 
having forwarded to me for examination two or three small specimens 
which were taken at Tarbert No other British speeimens of this ^leciee 
are in my own coUeotion, bat it is not improl^bie that some oi tte 
northern speoimens which have been referred to (7. fcueiatua belong to this 
new form. The two speeies to the cmaided eye resemble eaeh other eksely, 
and one is apt to be led astray by the eiroamstanoe that, like (J. faaeiahu^ 
C. negkdus commonly has the carapace dark coloured and a band of eolovr 
across the third segment of the pleon, and another across the telson and 
«ropod% but the colour of these bauds is chestnut ('badia,' Sam) in 
neglecim^ but de^ umber-brown in fcmiaius. 

Crangon fiwpUUus, Bmo. 

Crangonfasciatus Risso, Crust de Nice, p. 82, pi. i!i. fig. 5, and Hist, Ned. 
VEur, Merid., V. p. 64 ; Milne- Edwards, Hist, des Crust., 11 p, 842 ; Bell, 
Brit Crust, p. 259 ; White, Pop, Hist Brit Crust., p. 107 ; Luca^ Hist. 
Nat Anim. Artie. Alger., p. 38 ; Heller, Crust, des SOdliehen Europa, p. 
228, pi. vlL fig. 10. 

.Mgeon fasdatus Einahan, Britannic Species of Crangon and GalathM, 
p. 76, and woodcut. 

Rostrum broadly and abruptly truncate at the extremity, its sides bend- 
ing upwards, so that it is deeply sulcate in the centre. Carapace bearing 
a single central spine, on either side of which, and between it and the 
toargin, are three slight lobe-like folds. Between this portion of the 
carapace and its hinder margin is a deeply cut sulcus arching forwards at 
the sides. Antenual scale short and very broad, unusually expanded on the 
inner side at the be»e. Maxillipeds, with the two terminal joints broad 
and flattened. Second pereiopods very short, just reaching the base of the 
hand of the first pair, the chela well developed (for a Crangon). Animals 
more or less speckled with dark brown, the carapace sometimes being 
entirely suffused with that colour. The epimera of the 2nd, 3rd, and 4th 
segments of pleon are generally marked with the same colour, and also 
two transverse bands, one on the fourth segment, the other across the 
telson and uropods. 

Specimens of this species are in my collection from Jersey (Sinel k Co.), 
Guernsey and Falmouth (A. M. N.), Starcross, Devon (Mr C. Parker), 
Weymouth (Mr P. H. Gosse). I have also recorded it from Shetland, but 
cannot at this moment lay my hands on the specimens to re-examine them. 

Other recorded localities are Salcombe Bay (Mr Alder), Dublin and 
Belfast (Dr Kinahan), Galway (Dr Melville), Mediterranean (various 
authorities). 

Order SCHIZOPODA. 
Family Euphausudjb. 
Genus Boreophausia. 

O. O. Sars Preliminary Notice on the Schizopoda, c/ BM.8, 
* Challenger ' Expedition (Christ VidensL Forhandli^ 1883, No. 7^ p. 12 ; 
B^fKni ' ChaJUenger' JSchieopoda (VoL xiii.), 1885, p. 64. 



Digitized by 



Google 



of the Fishery Board for Scotland. 15*7 



Boreophausia Raschii (M. Sars). 

ThyMtmpodcL Bjosekii M. Sars, Om Skagten Tkyncmopoda og dens 
NarOie AHer {GhHst. Videmk Fwhandl^ 186$), p. 14. 

J&uphauM BcuMi Q. O. Serra, Oversigt af Nergm Grutftomen^ 
(Christ. Vidensh Forhandl. 1882, No. 18), p. 51. 

First foand by M. Sars in the Christiania Fiord, and subsequently by 
his son, Professor G. O. Sars, on the West Coast of Norway. 

It has lately been added to the Britiih fauna. Dr Henderson has 
forwarded to. me specimens for examination which were taken in the 
tow-net in the Firth of Forth by the Sbp^iah Marine Station. I pro- 
cured it in the same way in July last in Loch Fyne, when with Mr J. 
Murray on board the ' Medusa^' the vessei of the Scottish Marine Station, 
and subsequently to my leaving, it was again taken by the ' Medusa ' 
b^weiBu the islands of Bute and Co^brae] find now (February 1886) 
Professor Ewart has found specimens in the stomachs of bepriogs caught, 
on th^ 'S^t Cpas^ and examined by the Scotch Fishery Board. 



(j^us Nyctiphanes, M. Sazs. 

G. 0. Sars, Preliminary Notices Schizopoda, 'OhaUenger^ (^Christ 
Vtdensk, Forhandl, , 1883), p. 29; Report ^Challenger* BcMzopoda 
(▼d. xiil, 1885), p. 114. 

Nyctiphanes Norvegica (M. Sars). 

Thysanopoda Norvegica M. Sars, Forhandl Scand, Naiurf. i Chris- 
tianiay 1856, p. 169. Om Slmgten TJiysanopoda (Christ. Vidensh, For- 
kandLf 1863), p. 2 ; G. 0. Sars, Oversigt af Norges Crustaceer {Christ. 
Vidensk. Forhandl., 1882), p. 50; Norman^ Last Report Dredging among 
the Shetland Isles (Brit Assoc. Report, 1868), p. 265. 

Thysanopoda nana M. Sars, Om Slcegten Thysanopoda, p. 15 (junior). 

Thysanopoda Norvegica has been found throughout the entire length of 
the Norwegian coast from Christiania to Vadso (G. 0. Sars) ; and I am 
indebted to Prof essor G. O. Sars for Norwegian specimens. 

It has been known to me as a member of British fauna for twenty-five 
years, having been first found by myself at Shetland, and a few years 
afterwards sent to me about the same time by Mr David Robertson from 
the Firth of Clyde, and by Mr Thomas Edward from the Moray FirtL 

The following are additional localities of specimens in my collection : — 

L Tow net, Valentia, Ireland, 1870. A.M.N. 

2. Taken 7 miles off the Berling Islands, coast of Portugal, by Mr David- 
son, July 22, 1870, when on board the ' Porcupine.' 

3. * Porcupine,' 1869; lat. 60'* 34' N., long. 4** 40' W. 

4. 'Triton,' August 1882, abundant in the Faroe Channel. 

5. Eastport, N. E. America, from Professor S. L SmitL 

6. Observed in 1880 by me when on board the French exploring vessel 
* lie Travailleur ' in the Bay of Biscay. 

7. During the summer of last year I procured it with the towing-net 
when with Mr Murray in the * Medusa ' in Loch Fyne. Subsequently other 
specimens were forwarded to me which had been taken in Loch Long 
(Clyde); these exceed in dimensions all others that I have seen, and 
measure 50 mm. long. 

S. Laistly, Professor Ewart has sent me specimens taken from the* 
stomachs of herrings on the East Coast of Scotland. 
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The species would thos seem to be universally distributed over the 
North Atlantic Ocean, though it was not met with by the 'Challenger' 
Expedition. 

JVycHpfianes may be at once known from the other genera of tl|e 
Euphausiidee by the presence of a scale-like process on the basal j(Hnt <»f 
the antennules, which is projected upwards, and would seem to form a 
sort of screen for the eyes. 



Tribe Mtsidba. 

Genus Erythrops, G. O. Sais. 

Erythrops pygmoea Q. O. Sars. 

Nematopus elegans G. O. Sars, Beretning am en t Sommeren 1862 
foretagen Zoologisk Reise i Christianias ag Trondjems Stifter, p. 42. 

NemcdopwB pygmcBa G. O. Sars, Beretnmg om en t Sommeren 1865 
foretagen 2joologtsk Reiae ved Kysteme af Ckrietianiae eg Christianaands 
SHfter, p. 17. 

Erythrops pygmcea G. O. Sars, Monographi over de ved Norgea Kyeter 
forekommende Myeider, 1870, p. 33, pL iL figs. 20-28. 

A very small species, about 6 nun. long, now added to the British 
fauna; the specimens procured by the Fishery Board Laboratory at 
Tirbert 

Genus Mysidopsis, G. O. Sars. 
Mysidopsis gibhoaa G. O. Sars. 

Myeidopftis gibhosa G. 0. Sars, Beretning om en i Sommeren 1863 
foretagen Zoologisk Reise, p. 28 ; Monographi over de ved Narges Kya- 
ter forekommende Mysider, 1872, p. 23, pL viiL figs. 1-3. 

A single specimen taken by myself at Yalentia, Ireland, in 1870. 
Three females sent for examination by the Fishery Board Laboratory 
which were procured on a Zostera bed at Tarbert, Loch Fyne, 1885. 
Now first recorded as British. 



Myaidopeis anguatOf G. 0. Sars. 

Mysidopaia angvsta G. 0. Sars, Beretning om en i Sommeren^ 1863, 
foretagen Zoologisk Reise i Cliristiania Stift, 1 864, p. SO j Monographi 
over Norges Myatder^ 1872, p. 23, pi. viii. figs. 1-13. 

A drawing of this species is before me, which was made from a 
specimen sent for examination by Mr T. Edward ♦ from Banff in August 
1863 ; a second British specimen has now (March 1886) been taken by 
the Fishery Board at Tarbert, Loch Fyne. 

On the Norw^ian coast it has been found in the ^ardanger aiid 
Christiania Fjords, and at Aalesund. 

Mysidopais angusta has a very narrow, lanceolate antennal scale, which 
is ciliated all round, and is about twice the length of the peduncle of the 

* This species is called in a cataloppie of Crustacea at the end of Smiles* L{fe qf a 
Scotch Naturalist^ * Mysis mixta.' It is much to be regretted that that list i^ould 
have been published without reviBion. 
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anteimnles. The telson is cleft at the apex, and the sides of the cleft are 
quite plain, that is without any teeth or serration within the cleft, and 
by this character the species may be distinguished not only from the other 
species of Mysidopsia, but from all Mysidea which have as yet been 
described. 

Qenos Leptomysis, O. O. Sais. 
Leptomysis lingvwra^ 0. O. Sara 

Myns lingvura G. O. Sars, Beretning omeni Sommeren 1865 faretagm 
Zoologish Eeise, p. 21 ; Monographi over devedNorges Kyster forekom- 
mende MysideTy 1879, p. 35, pL xi. 

Although not hitherto recorded as occurring in our seas, Leptomysis 
lingvura was found by me twenty-six years ago in great abundance at 
Howden, County Durham, and shortly afterwards at Seaham Harbour. 
It remained with a MS. name in my collection until it was described by 
Professor 0. O. Sars. In 1883 it was sent to me by Mr C. Parker from 
Starcross, Devon, and last year one or two specimens were forwarded to 
me for determination from Tarbert, Loch Fyne, by the Scotch Fishery 
Board. It would thus seem that the species is widely distributed round 
oar coast 

Genus Mysis, Latreille. 
Myds inermis BxAhke. 

Myda tnermis Bathke, Beytrage zur Fcuuna Norvegena^ p. 20 ; LiUje- 
borg, O/oerdgt of Vet Akad. Handl., 1852, p. 3. 

Mym comuta Krbyer, Nat, Tidiskr. 3 die Raekhe /., p. 26, pL i 
fig. 3, Or-g-, Goes, Crmt, JDecap. Fodoph, Marina Stiecice^ p. 14. 

Mysis truncaitUa G. O. Sars, Beteining omeni Sommeren 1863 fore- 
tagen Zoologisk Reise^ p. 16 (monstrositas). 

Mysis inermis Norman. Last Report Dredging among the Shetland Isles 
{Rep, Brit. Assoc), 1868, p. 266. G. O. Sars, Monographi over ved 
Nffrges Kysiers forkommende Mysider, 1879, p, 54, pL xxvil 

Specimens of this species are in my collection from the following 
habitats : — Baltic Sea (Prof. Lov^n), Bergen, Norway (Prof. Lilljeborg). 
Kors Fiord 1878, and Lervig Hardanger Fiord, Norway 1879; Shetland 
1867, in rock pools ; Guernsey 1865 ; Oban 1877 ; Cullercoats, Northum- 
berland (A. M. N.). Tarbert, Loch Fyne 1885 (Scotch Fishery Laboratory). 
It has been sent to me for examination from the Moray Firth by Mr T. 
Edward. 

Mysis arenosa G. O. Sars. 

Mysis arenosa G. O. Sars, Nye Bidrag til kundskaben om Midddhavets 
Tnvertdyratfauna, I. Middelhavets Mysider 1876, p. 16, pis. v. and vi. 

This amall species, described from the Mediterranean, was added to 
the British fauna by Mr C. Parker, who found specimens in 1884 at 
Starcross Devon, which he forwarded to me ; and specimens have now 
been taken at Tarbert Loch Fyne, by the Scotch Fishery Laboratory. 

Mysis Lamomce CoucL 

Mysis Lamomce R Q. Couch, The Zoologist, 1856, p. 5286. Norman, 
Ann, Nat Hist., ser. 3, vol. vi., 1860, pL viil, figs. 4-6. Goes, 
Orustaeea Deeapoda Fodophihalmta Sveeice, p. 15. 
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My da aurantia G. 0. Sara, Beretning om en i Sommeren 1863 
foretagm Reise^ p. 20. 

Ijiyais LamomcB G. 0. Sara, MonograpM over de ved Narge$ hyden 
forehommende Mydder^ 1 879, p, 65, pL xxx. 

This species is known to me from the following locaHties, whence 
specimens are in my collection — ^Falmouth (A. M. K.), Banff (Mr T. 
Edward), Sealiam, Co. l)urham (Mr G. Hodge), Loch Goil (Mr D. 
Robertson), Tarbert, Loeh Fyne (Scotch Fishery Laboratory). 



Genus Siriella, Dana. 

{^CyfUkia^ Thompson.) 

Tha mora taogible ganeiie charactere are as follows: — ^Antennal scale 
subrbomj^dal, the external margin oaked nntil it terminates in a epiue, 
whence it slopes to meet the initer maigin, and is siiiulady aetose ; the 
s(^e has a small t^pioal jotnt, generally f ambhed with five setafe. Pereio- 
pods senren^jointed, the terminal joint or Sngei biartieulale and nail- 
formed, at the end of preceding joint a dense bunch of setse, which «18 
microscopically spined. Telson elongated, linguiform, entire at the apex, 
furnished with marginal m^ termiml s^nesi so arranged that smaller 
spines alternate with larger. Outer uropods two-jointed, &st joint without 
setsB on external margin, btot f omisked mih. a series of spines, the three 
distal spines exceeding the others in size. Pleopods of female as in Mysis ; 
of male well developed, (xmsisting of two mnltiarticulate swimming 
branches, with a curious two-lobed appendage attached to the base of the 
inner branchy one of these lobes being more or less spirally cofled. 



Siriella Clatmiy G. 0» Sars. 

Siriella Glausii G. O, Sars, Middelhcevets Mysider, 1876, pi 81, pis. xxix, 
tQx;^i. 

Bostrum acute, triangular, not reaching beyond middle of firat joint of 
a^tennules. ^tennulea with only one seta on inner margin of last, joint 
of pedun^e. Autennal scale si^rhomboidal, rather narrow, of nearly 
equal breadth throughout, not ^te reaching, the end of pedunde of aoAenr 
n«^es4 its extremity extending considerably beyond the spine of external 
margin. ^ Pereiopods slender, the finger very slender, its first joint loftg^ in 
its lesser (that is, front) length than broad, second joint or nail very 
slender and delicate, only slightly bent. Telson terminating in three spinules 
of equsd length and two setae between the distal lateral spines ; iidea of 
telson having 3 to 4 spines at base, separated by an interval from those 
which follow, on the distal portion 3 to 5 smaller spines oci»pying tte 
inteirvala between the larger spines. Uropods wider than in crauipee^ 
tbe outer witb 10 to 12 spines on extericfr margin of first joints second joint 
broader in proportion than in erasaipes^ half as long again as broad 
Inner uropods with spines throughout* entire length of inner margin to the 
otolith, but not so crowded towards the base as in crasdpeSy smaller spines 
alternating with the larger on upper portion, but the four or five most 
distal spines without smaHer intermediates. 

Tarbert, Loch Fyne, April 1886 (Scotch Fishery Board Laboratory). 

Goletta, Cagliari, Syracuse, Messina, and SpesKia in the Maditwranaan 
(G. O. Sara). 
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Thediatingabhing ohanuslerB of 8. Clausii are the sin^e seta on inner 
margin of last joint of peduncle of antennules, the slender legs and olaws^ 
and tkree eqoa^zed spinoles between the ultimate spines of Uie telson. 



Sirtella norvegiocif Q. O. Sara. » 

SirieUa norvegica G. O. Sars, Untersog, over Christtaniaffordens Dyh- 

vands/aunay 1869, p. 30 ; Monog, over de ved Norges kysters forekomr 

mende Mysider^ 1879, p. 24, pis. xviL and zviiL 

Terf like the laet in genernl characters, and in rostrum, antennal scale, 
pjMioipois, te., but it attains a larger size, 19 mm. as against 10 mm. 
The fcmowmg^are pcmits of d&tinction: — Last joint of peduncle of anten- 
nules with three setn on inner margin ; antennal scales perhaps rather 
'longer, reaching end of peduncle of antennules; and rather wider in 
the middle than towards extremity. General character of telson as in last 
species, bat the extremity having a central small spinule, flanked on each 
aide by a still more minute spinule and pair of sets between the ultimate 
spines. Outer firopods with 17 to 25 spines on outer margin of first joint. 
Inner mopods with smaller spines alternating with larger throughout the 
inner margin, except between the last and penultimate spine. 

Norway, Christiania Fjord and West Coast (G. O. Sars); Lervig, Har- 
danger fijord (A. M. K.). 

Smdla wmegica has not as yet been found on our coast^ but may be 
expected to occur. Its eharacters are given here, as well as those of the 
next ^)ecie8, for comparison with their very dose allies. 



SirieUa crampes^ G. 0. Sars. 

? Cynthia Flemingii H. Goodsir, BeU British Stalh-Eyed Crustacea. 
1868, p. 379 {mas.), 

Siridla crassipes G. O. Sars, Middlehavets Mystder, 1876, p. 89, pi. 
xxxiL 

In general characters very near the two preceding species, but the whole 
form is somewhat more robust in proportion to size, and the legs are much 
stronger. The following will supply diagnostic characters. 

Antennules with three setse on inner margin of third joint of peduncle. 
Antennal scale lees parallel sided than in Clausiiy widening slightly about 
the middle, as in norvegica, Pereiopods stout and strongly buUt, the 
joints more flattened and wider in proportion to their length than in the 
two preceding species ; finger with first joint not longer in lesser (front 
length) than broad, second joint or nail strong and well curved. Telson 
terminating in a small spinule flanked on each side by the usual sete, 
!attd'i^m)[>c& toinnte spinuk between the ultimate pair of spines ; 3 to 4 basal 
spines of lateral margin, as usual, separated by an interval from following 
spines ; on hinder portion 2 to 6 smaller spines (varying in number accord- 
ing tx> sixe of specimen) in the intervals between the larger spine& Uro- 
podl narrow ; outer with 9 to 12 spines on external margin of basal joints, 
terminal joint twice as long as broad. Inner uropods with smaller spines 
alternating with the.larger on the upper half of inner margin, but eight or 
more distal spines without such smaller spines between them. 

This speoies has been known to me as a member of our fauna for the 
last twenty-five years, at- which time I found it at CuUercoats, Northum- 
berland. Specimens are also in my collection from Banff (T. Edward) ; 
Starcroes, Devon (C. Parker, 1883) ; Jersey (Sinel <fe Co., 1884). 

It is recorded in The Life of a Scotch Natwralist under the name 

L 
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Myiit aculeaia, a MS. name by which I had oalled the female wheii first 
found. 

Ck^Jda Fleming Ooodsir, is a male of this genvsi and mesi pvobaMy 
of this species, but it is impossible to identify it with any degree of 
certainty from the description given. 

In the Mediterranean this spedes was found by Sars in company with 
3. Glcauii at Goletta. 

Siriella BrooM, Norman, n. sp. 

Very like the three species which have just been described The 
rostrum is, shorter, and bent downwards at the extcemiiy. The aateo- 
nules have one seta on inner maigin of last joint of pednnda The 
pereiopoda are intermediate in thickness between those of Claiumi 
and erassipea, the finger strong, the first joint not longer in its lesser 
(front) length than its breadth, second joint or nail strong and well 
curv^ Telson terminating in a small spinule^ flanked on mieh side ^ 
the usual set» and a very minute spinule between, the ultimate spines. 
Uropods narrow, outi)r pair with ten to twelve spines on exterior margin 
of first joint, terminal joint twice as long as broad. Inner ur(^M)d with 
seven or more distal spines of interior margin without smaller intermediate 
spines, and even above these they only become decidedly smaller by 
degrees. Colour of specimens which had been a few days in spirit^ white, 
the eyestalks and peduncles of antenna suffused with yellow, telson and 
uropods more or less stained with yellow or pink. Length from the end 
of antennal scale to extremity of uropod rather more Uum half an inoh, or 
14 mm. About a dozen specimens, including both sexes, examined. 

Very near to crampea^ from which it differs in being more slender in 
general form, with less strong pereiopods, and a single seta only on inner 
margin of ultimate joint of peduncle of antonnules. 

iPossibly it may prove to be a variety of craasipea^ but more extended 
observation is necessary to clear up this point 

With regard to the number of 8et» on inner side of last joint of 
peduncle pf the antonnules, I may mention that in some specimens of 8, 
craasipes 1 have not been able to make out more than two, and in one 
specimen of S, Broohi the left antonnule has a second sete, while the 
right bears as usual one. 

S. BrooJd has been found at Tarbert, Loch Fyne, by the Fishery 
Board, in company sometimes with S, Clatiaii, I have named the species 
after Mr Q. Brook. 



Siriella armaia (M.-Edw.). 

Cynthia armata, M.-Edw., Hiat. NaL d. .Crust.^ iL p. 463 (maajide 
G. O. Sars). 
Myaia Grifithaim, Bell, Hiat. Brit Crust., p. 342. 
Myaia roatraiua, Qu^rin, Iconog. Ortt$L, pL xxiiL fig. 3 (probably). 
airteOa artnata, G. 0« Sars, Middelluweta Myaider^ 1876, p. 06, {4. 

XXXV. 

Animal very long and slender. Rostrum of great sues, the extremity 
very acute and reaching the end of the second joint of the peduncle ef 
the antonnules. Antoimal scale long and narrow, not quite as long as 
peduncle of antonnules. Pereiopods slender. Telson terminating uiiuaU| 
in four equal sized spinules and two sete between the ultimate sptnes; 
Wide inter vab between the larger spines of lateral margin, ti^ese interval 
occupied by six to ten smaller crowded spines of nearly equal sSse. 
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'Uropods very loDg and anusually oarrow ; outer bearing very numeroos 
(twenty-five to thirty) ppines on eiK^rp^l m^rgio, eecond joint about one 
third to one half longer than broad Inner margin of inner aropods with 
mimero^ spinel gradually increasing in lengUi distally, ana witliout 
admixture of smaller spines. Length, three quarters of an inch, or 20 
mm. The branchial appendage (Q of the second and following pleopods 
in the male is completely coileid. 

The greatly developed rostrum at once distinguishes this species from 
ihe other British re|Mresentatives of the genus; but another form from 
the Mediterranean, SirieUa frontalis, M.-Edw.,* bears a close general 
teiemblance, but the branchial appendages of the pleopods of male are 
wkblly different, and not coiled, and on this ground Claus has instituted 
% new gei^us — JP^mdodrieUa — for its reception. There are three spinules 
at the termination of the telson in this species, and as many as fifteen 
smaller spines are in the intervals between the larger spines on the sides 
of the telson. 

I have examined specimens of this species from Firth of Clyde, 1865 
p. Robertson), Starcross, Devon, 1884 (C. Parker), Jersey, 1884 (Sinel 
Atid Co.); Tarbl^rt, Loch Fyne, 1885 (Scotch Fishery Laboratory), and 
unmistakable drawings have been sent to me of specimens taken at 
PlymtPUth (Spence Bate), and Castleton, Isle of Man (G. 8. Brady). It 
ias been recorded from Torquay (Griffiths), and Weymouth (Wm. 
Thompson). Milne-Edwards's type was from ^ Noimoutiers,' and Sars 
look it in the Gulf of Goletta. 



Order CTJMACEA. 

Genus Lamp r ops, G. O. Sars. 

Lampr<ypt fasGiata^ G. 0. Sars. 

Lanvpropis fc^cicUa G. 0. Sars, Om en i Sommerm 1862 foretagen 
Zoologish Reise i Chrittianias og Trondlhjems Stlfier^ 1863, p. 44; Om 
den pherranie krebsdyrgruppe Cwmacea {Vid, Sdshdb, Forhandl.^ 1864), 
p, 66. 

Fir^t sent to me as British by Mr David Robertson, who found it at 
Helensburgh in the Rrth of Clyde, and was (March 1886) taken by the 
Fishery Board Laboratory among sand at low water, Tarbert, Loch Fyne. 

'Habitat rara in sinu Nidrosiensi prope urbem Stenkjaer In prof. 12-20 
orgyarum, adque insulas Lofotenses, ubi unicnm inveni exemplar' 
(G. 0. Sars). 

It may at once be known from the other described species of the 
genus by three oblique folds which are present down the sides of the 
campace. 

The above is the only species of the genus as yet known in the British 
sea. Other closely allied forms which were included in this genus have 
recently been separated by Sars, under the name Hemilamprops, Of 
this restricted genus we have in Britain the following representatives. 
ffemtiamprops is a MS. genus of G. O. Sars, which he has not yet defined. 

^ Pmudosirulla frantdUs, M.-Edw., ia also a member of the British fauna. I 
have a drawing maQQ manv years ago, at a time when I had no other Crustacea than 
3riti9b, which ondoubtedly represents the 9 of this species, bat unfortunately ho 
locality is under the drawing. The specimen was probably one sent to me for 
•ximinatbn. 



Digitized by 



Google 



164 AppencUcea to Fomrlh AwmwI Report 



Hemilampropa roma (Norman). 

Vaunihompdoma rotea^ NonnAn, Tram. Tyne9ide N<U, Field Club^ 
V, (1862), p. 271, pL xiii figs. 1-3. ? 

Oyrianassa degane, Norman, loc ciL ^. 275, pL xiv. fig& 1--6. i 

Latnprops rosea, G. O. Sara, Om den aberranie krebedyrgruppe Cumacea 
(Vid. SeUkah. Forhandl., 1864), p. 64. 

ffemilamprops rosea, G. 0. Saia, Oversigt of Norgee Crudaeeer 
{Christ. Videnskabs. Forhandl., 1882), p. 11. 

Fifty to one huDdred miles east of Tynemouth, Northumberland 
(A. M. N.); Lough Foyle, Ireland, 15 fathoms (' Porcupine' Expeditum). 

In Norway I have dredged it at Drobak in the Ghristiania Fjord, and 
off Lervig in the Haidanger Fjord, also at Floro. Sais has found it as 
far north as the Lofoten Idands. 

HemUamprops cristatOy G. 0. Sars. 

Lamprops cristata, G. 0. Sars, Nye Dyhvandscrusiaeeer fra Lofoten 
(Vid. SeUk. Forhandl, 1869), p. 13. 

Lamprops erUtatOy Norman, Crustacea Cumacea of the ^Lightning,* 
* Por€Upifi£* wnd * Valorous * Expeditions, Ann, NaL Hist., aer. 6, 
▼oL iii 1879, p. 68. 

HemUamprops cristata, G. O. Sars, Oversigt of Norges Crustaeeer 
{Christ Videnskab. ForJiandL, 1862), p. 11. 

Firth of Clyde, 1860 (Mr D. Robertson); south of Rockall, 
lat 56' 7' N, long. 14' 19' W., 630 fathoms (« Porcupine,' 1869). 

On the Norwegian coast I have taken it in 150 to 180 fathoms, off 
Midto lighthouse, and in Stoksund 80 to 100 fathoms, both in the 
Hardanger Fjord. 

Sars has also dredged it in the Hardanger Fjord off the Island of 
Huso, 100 to 105 fathoms, and at Lofoten in 120 to 200 fathoms. 

There are six European species belonging to these two genera. The 
genera are distinguished from all other Cumacea by having a well- 
deyeloped, long, flattened, linguiform telson, which is broad at the 
extremity, and terminates in several spines ; the carapace is small, the 
three firat pair of feet have fully developed natatory palps, and the 
two following pair two-jointed rudimentary palps. In the male the 
antennules have a bunch of cilia at the extremity of the peduncle, and 
the pleon is furnished with three pairs of natatory feet. 

The following more salient features will enable the species to be 
separated. It Ib probable that more of these forms await discovery in 
our own seas. 

Lamprops fcuci^xta, G. 0. Sars. Carapace with three well-developed 
oblique folds on the sides. Telson with one or two pairs of lateral spines, 
and terminating in five spines — Britain, Norway. 

Lamprops fuscata, G. 0. Sars. Carapace smooth, rostrum acutely 
produced. Telson with one or two pairs of lateral spines, terminating in 
five spines — Norway. 

Hemilamprops rosea (Norman). Carapace smooth, rostrum not pro- 
duced, the front forming nearly a right angle. Eyes well developed. 
Telson not much contracted towards the extremity, with one or two pairs 
of lateral spines, and terminating on seven or eight spines. Animal 
njore or less stained with a rich rose colour — Britain, Norway. 

HrnnUamprops assimilis, G. 0. Sars. Carapace and rostram nearly as 
in the last; eyes rudimentary. Telson suddenly contracted near the 
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extrenuty, with one pair of lateral spines, and terminating in six spines. 
Integuments very delicate. Animal without colour — Finmark. 

Hemilamprops uniplicatay G. 0. Sars, Carapace with one oblique fold 
on the sides. Telson with four or five pairs of lateral spines, and 
terminating in three spines — Norway. 

Hemilamprapa cridata^ G. O. Sars. Carapace having the anterior half 
of the dorsal line denticulately serrated. Telson with two or three pair 
of lateral spines, and terminating in three spines — Britain, Norway. 

The males in all cases have the carapace smooth, and therefore present 
greater difficulties in determination than the females, to which the above 
characters, as regards the carapace, refer. To determine the males it will 
be necessary to refer to therfuU description -given by Sars of the species. 



Genus Diastylis, Say. 
Diastylis rugoMf G. 0. Sars. 

Dxastylu rugom^ G. 0. Sars, ^ Oin den aberrante Krebsdyrgi^ppe Gumacea 
og dena nordiske Arter' (Vid, SeUJcab. Forkandl., 1864), p. 41. ^ye 
Bidrag til kundskaben om Middelhavets Invertebratfauna ii., MiddelhaveU 
Cumaceery 1879, p. 98, pis. xxziv. to xxzviiL 

Diattf^ dngata^ Norman ; Gumacea of the ' Lightning^* ' Porcupine^* 
and ' Vdlorout* Expeditionsy Ami, Nat, HisCy ser. 5, voL iiL p. 62 {ma$ 
adtdtus). 

The Fishery Board has found specimens of the species at Tarbert, Loch 
Fyne. 

Its known distribution is Christiania Fjord, 10 to 12 fathoms ; Chria- 
tiansund ', Utne, Hardanger Fjord, 30 to 50 fathoms (G. O. Sars) ; Den- 
mark; West France; Syracuse, Messina, and Naples in Mediterranean 
(G. 0. Sars). 

Valentia harbour, Ireland, female, and off Yalentia, tow-net, 1870 
(A. M. N.); Lough Swilly, County Donegal, in 15 fathoms ('Porcupine' 
Exped., 1869) ; Drobak Christiania Fjorc^ 1879, and Lervig Hardanger 
Qoid, 1878, Norway (A- M. N.). 



Genus Pseudocuma, G. O. Sars. 
Pseudocuma cercaria (Van Beneden). 

Leucon cercaria^ Van Beneden, Eeckerches $ur la Fatme Uttarale de 
Belgiquey Grustaces, 1860, p. 85, pi. xiv. 

Pseudocuma bistriata, G. 0. Sars, * Om den aberrante Krebsdyrgrvppe 
Gumaceer* (Vid SeUkab, ForhandL, 1864), p. 70. 

f Cyrtanassa Icmgicomia, Spence Bate, Nat, Hist, Review^ vol v., 1858, 
p. 203. 

Cwrui bella, Meinert, Gru$t Isqp, Amphip, et Decapoda Danias (Natwr- 
hist, Tidssk, 3 R. 11 B., 1877), p. 179. 

Guma cercariay Van Ben., Meinert, Grust hop, Amphip, et Decapoda 
Danix (Naturhist, Tidssk. 3 R 12 B., 1880), p. 497. 

Pseudocuma cercaria^ G. 0. Sars, Middethavets Gumaceer^ 1879, p. 114, 
pL xl. to xlil 

This small species seems to be the most numerically abundant of the 
Cnmacea in the British seas. Its distribution is as follows : — 
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Belgium (Van Beneden); Denmark (Meinert); Norway, from Chris- 
tiania to the Lofoten Islands (G. 0. Sara) ; Mediterranean, at Goletta, 
Messina, and Syracuse (G. 0. Sars). 

I can myself testify to the foUowmg localities : — Whitby, Yorksnire, 
and Seaton Carew, County Durham (A. M, N^; Sunderland (0. S. Brady) ; 
dumbrae, Firth of Clyde (D. Robertson) ; Tarbert, Loch Fyne (Jfishery 
Board Laboratory) ; Naples (ZooL Stat). 

It is a shallow- water form, found on a sandy bottom, usually in 0-tCt 
fathoms. Now first recorded & British. 



APPENDIX F.— No. IX. 



On red and PALE MUSCLES in FISHES. By William Stirliho, 
M.D., ScD., Brackenbury Professor of Physiology and Histology in 
Owens College, and Victoria University, Manchester, formerly Pro- 
fessor of the Institutes of Medicine (Physiology) in the University 
of Aberdeen. With 3 Plates (IIL, IV., V.) 

Fob a long time anatomists and physiologists have been aeqiminted witii 
the fact that the muscles of difi'erent animals differ notably in colour, 
struetuie, and physiological properties, and that even in the same itninud 
there are differences in the colour amongst the musclea Every one is 
familiar witii the fact that the musdes of the breast of a fowl are lighter 
in colour than those of the legs ; and even after being cooked this difi^- 
enee is quite marked. The muscles of the breast in some birds a\Bct diSer 
in colour ; t^us in the partridge the pectoralis m^jor is dark coloured^ 
while the minor is much lighter in tint Similar differences obtain in l^e 
rabbit, as was shown by W. Krause* in 1868. Thus the semitendinosiii 
is a fvd muscle, while the vastus intemus and adductor magiius axe vale 
muscles. That the colour of the red muscles is not due to the blood 
present in their blood vessels was proved by W. K^uhrie,! who wtedied 
out the blood by means of a half per cent, solution of commoli teflt^ and 
found that the muscles still retained their colour — that^ in fact, it was 
incorporated with the sarcoua substance, and was identical with hsemo- 
globin, giving a spectrum the same as that of the blood pigment Eanvier| 
observed that the red and pale muscles of the rabbit differed not only in 
colour but also in histological and physiological properties. Structurally 
the fibres of the red muscles, as compared with the pale, are smaller in 
diameter, while the round muscle-corpuscles or nuclei are numerous, and 
placed peripherally under the sarcolemma ; in the pale muscles, however^ 
they are fusiform, fewer, and scattered &roughout the sarcous substad^ 
In the pale muscles the transverse striation is lees regular than in the red. 
They also differ in the arrangement of their blood-vessels. In the pale 
muscles the arrangement of the muscular capillaries is such as obt^a 
in ordinary striated voluntary muscles. In the red muscles, however, 
the capillaries between the muscular fibres are more wavy, while th^^ 
transverse connecting capillaries and the veins frequently have small oydl 
or fusiform dilatations on them like little aneurisms. Physiological they 
differ also. Hanvier showed that the pale muscles were not so easily 
tetanised as the red ones ; but he estimated the number of shocks neces- 

* Die Anatomie <L Kaninchens, 1868. 

t Ueber d. Parbstoff d. Muflkeln. Virch. Arch. 1865. 

X Archives de Physiol. Aww., &c. 1874, p. &. 
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sarjr to produce tetanos at far too high a number. Kronecker and 
Stirling, in their investigations on the " Genesis of Tetanus," * showed 
that in this Kanvier was in error, as they found that 10 stimuli per 
second cause a tolerably complete tetanus of the red muscles, while the 
pale muscles of the rabbit require 20-30 stimuli per second to produce 
complete tetanus. The duration of the contraction of the red muscles 
further is nearly twice as long as that of the pale. The red muscled, 
therefore, contract more slowly, and their contraction is more sustained 
and prolonged. They thus form a less highly evolved form 6i muscular 
tissue — i.$,y speaking physiologically as regards mere rapidity of contrac- 
tioiL 

Meyer has described similar differences in the colour and general struc- 
tore of the muscles of the guinea pig. f 

A similar distinction exists also in the muscles of insects, as showh by 
S. y. Limbeck. X Thus in the common water beetle, Dystieus marginalise 
even with the unaided eye, on opening the abdomen and thorax, one sees a 
sharp contrast in the colour of the muscles exposed to view. While the 
muscles in the abdomen are pale, the muscles which almost fill the thorax 
l&ve a yeHowish, indeed almost a brownish colour, and are thus sharply 
nittrked off from the others. They differ markedly in structure. 

Fishes. — Qunther says, as regards fishes, that ' Each lateral muscle is 
' divided by a median lodgitudinal groove into a dorsal and ventral half j 

* the depression in its middle is filled by an embryonal muscular sub- 
*' stance, which contains a large quantity of fat and blood-vessels, and 
^ therefore differs from ordinary muscle by its softer consistency, and by 

* its colour, which is reddish or grayish.' § 

Arrangement of Muscles. — The muscles of an osseous fish are arranged 
into vertical segments or myotomes corresponding in number with the 
vertebrae, and separated from one another by fiat septa of connective 
tissue, while the fibres run in a fore and aft or horizontal course from one 
septum to the next one. They are therefore very short, and the con- 
nective tissue is peculiar in this respect^ that boiling for a few minutes 
suf&ces to dissolve it, so that the muscular myotomes are easily separated 
one from another. The myotomes are connected internally with the 
bones of the vertebral column, and externally with the skin. The 
myotomes do not run in the same vertical plane, but pursue a zig-zag 
course. From the dorsal middle line they incline backwards then for- 
wards, then backwards, and then bend at an angle forwards to reach the 
middle line (Plate IV. fig. 1), so that the apices of the parts above 
the middle line look b&ckwards, and those at it look forwards, while 
below this line another series of apices are directed towards the tail 
One set is described as a dorsal longitudinal muscle with tendinous 
insertions II and the other as a ventral longitudinal muscle. 

Colour of tJie Muscles. — I daresay every one is more or less familiar 
iiritli the ^ct that^ when a herring is boiled and the skin stripped off, a 
thin layer of a reddish-browh tint is seen chiefly along the sided, and 
shading off dorsally and rentrally xmder this is the paler muscle. In the 
4hboil^ or itesh condition there is also a sharp difference in colour 
between these two muscles, the darker one corresponds to the red muscles 
of hibtttts, and the deeper and far bulkier myotomes of lighter tint to the 

* Jwrnal €f PhytioL i, p. 884. 

f Ubor rothe u. blase quergest. Muskeln, Archin f. Physiol, von du Bois Hey- 
iDMid, pi 217. 1875. 

t vox KeimtiilM d. Banes d. Inaecfeemmi&ehi. Siiii>. d. Ar. Ahad, d. Wi^ 
mt^ ifii^ iM. CUis. JUU zd. 1886. 

i Iniroduaion to ths Study a[Fiih4»^y.9Z, 

I Oweo, Camp. AnaL cmifkys. <f VvricbraJUt, i. p. 204. 
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pale white muBcles. The red fibres are arranged in fieries with the mjo- 
tomes. The red muscle is thickest along the lateral line, although it does 
not follow this line exactly, and it shades off dorsally and ventrallj. The 
appearance of these red fibres is shown in Plate JY., fig. 1, in a 
herring after being boiled The exact distribution and thickness of this 
muscle is better seen in a transverse section through the body, as is shown 
in Plate Y., fig. 1 R, being in front of the dorsal fin and behind the 
anal fin. It will be obserred to be crescentic in shape and thickest in 
the interval between the dorsal and ventral portions of the myotomes, and 
tapering away to become thinner as it passes dorsally and ventrally. The 
tint of it is fairly well represented in the figure. A thin slip from it 
passes inwards horizontally at each myotome, to be attached to the 
vertebral column. As shown in Plate V., fig. 5, two thin re^ moscles 
diverge from t^e middle line just at the base of the tail, to l^ inserted 
into the fin raya i 

Whiting. — ^A similar arrangement of a segmented lamina of a coloured 
or red muscle exists in the whiting, as shown in Plate IV,, fig. 2> 
but when boiled the colour passes more into the, yellow. It 4oes not, 
form, however, quite so continuous a layer as in the mac^cerel, beingi 
thickest over the centre of each myotome and thinner opposite tne con-, 
nective tissue septa. In transverse section its distribution is shown in 
Plate v., figs. 3, 4 In these figures it is thickest just under the« 
position of the lateral line and between the dorsal and ventral parU ofi 
the myotomes, being wedge-shaped in section (R). I^rom this wedge-shaped* 
part, as seen in section, fibres directed longitudinally pass down to the^ 
vertebral column. Two other thin wedge-shaped parts exist in the intervals 
between adjoining cones of the myotomes, one above, B' and one below, K' 
on each side, and some prolongations of these pass inwards to reach the 
middle line. Some coloured fibres exist in connection with the dorsal fins. 

Mackerel, — A similar red muscle exists in the mackerel, where, how- 
ever, it is deeper tinted and more highly developed, as is shown in Plate 
v., fig. 9. In fig. 10 its crescenting shape and continuation inwards 
on both sides as a well-marked horizontal prolongation of muscular sub- 
stance attached to the vertebral column. The red muscle is so strongly 
marked that it at once arrests the attention when a transverse section of 
the body of the animal is made. 

Haddock. — An arrangement similar^to that in the haddock exists in this 
fish, the lighter yellow of the boiled red muscle being shown in Plate 
IV., fig. 6. There is the corresponding radiating muscle attached to 
the rays of the tail. 

Similar red muscles exist in many fishes, e.^., the salmon, and many 
oth^s ; and as soon as time and opportunity occur it is my intention to 
investigate further the distribution aix4 arrangement of these red nmscUQ 
in fishes generally. 

In flat fish, such as the plaice^ the red ^miscle is weU dei^eloped, a^ 
shown in Plate IIL, where the light brown^ tint of tWe musclefa^ 
after boiling is shown. The fishes were all boiled to.enaJble Uie^kin to 
be readily removed. It will be seen to follow the zig-zag cour^ of tl^ 
myotomes, being thickest along the mesial lateral Uneiy and thinner, f^- it 
goes outwards ; while it is thidkest over the centre of each D;iyx)to;^^ and^ 
thinner over the septa of connective tissue. A thin separate red muscle, 
blended with or rather lying in a depression of a white one, is to^^ ^ien. 
along the marginal fin rays. The latter appear most distinctly when tha 
fisk is skinned and left exposed to the air foar a time, when. the pigment, 
even 'though altered by boiling, assumes a deeper tint Inothei^'flat'lSili^ 
such as the flounder, a similar red muscle exists. "^ • • 
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Hutological Structure. — On making a transverse section of a whiting 
or haddock across the mesial latend line, so as to include the red 
muscle at its thickest part, and also the pale muscles, a low- 
power view reveals the appearance seen in Plate V., fig. 11, 
where F is the suhcutaneous fascia investing the muscle, and sending 
a well-marked septum .S to the vertehraJ column V C. Other 
concentric septa, S S S, separate the muscular fibres into lamellsB. 
It will be seen at once that there are two kinds of muscular fibres— one 
(the red) lying under the fascia, and continued as a thinner layer inwards 
to the vertebral column, and the other forming the great mass of the 
laminae — the pale white muscles. On transverse section the red muscle (E) 
appears darker, and its sectional area is smaller than the pale fibres, which 
are thicker fibres altogether (P). In this respect they correspond to the 
red muscles of the rabbit. Tlere is no difl&culty in separating the groups 
of red fibres from the pale ones. All are supported by a certain amount of 
connective tissue — the septa playing the part of a perimysium, from 
which fibres proceed as a sustentacular endomysium. 

The sharp distinction between these two kinds of muscle is far better 
marked in the mackerel. In a transverse section the red muscles are 
seen lying in a depression of the pale ones, and accurately mapped off 
from the latter by a septum. The red fibres are much smaller than the 
pale ones. Between the largd pale fibres are many fat-cells, forming a 
nearly continuous network between the fibres, while this exists to a much 
less degree in the area of the red muscles. It is very probable that the 
condition of these fat-ceUs varies at different periods of the year. 

If one of the red muscles of a whiting or mackerel be teased out so as 
to isolate a muscular fibre, on examining it with an ordinary power of 
the microscope, it is seen to be transversely striated, but the striae may 
not be very marked, and nuclei are seen with difficulty. What is very 
remarkable, however, is the existence in the substance of the sarcous 
matter of rows of small, bright, refractive granules, in some fibres assuming 
a more or less longitudinal course, three, four, or more rows, being found 
abreast in a fibre. (Plate Y., fig. 7.) In others the granules may be 
more densely packed, and assume a more transverse direction. All the 
red fibres are not equaUy granular — some being more so, others les& The 
small granules are undoubtedly f<Uty in their nature, for, apart altogether 
from Uieir optical characters, they are soluble in ether, and are blackened 
by osmic acid. When ether is added they disappear, and the fibre 
assumes the appearance of a transversely striated fibre. A transverse 
section of such fibres Is particularly instructive (Plate V., fig. 8), for we 
see the polygonal shape of the fibres, and note that the granules lie in 
the substance of the sarcous matter. It is no uncommon thing to meet 
with granules in the substance of muscle. In the muscles of some insects 
tboy ase partdeularly well marked, but in these cases they are aot fatty 
in their natura They are spoken of as 'interstitial granules.' Flogel 
has described the existence of granules in the muscles of insects, and 
Bieder^iann* has shown that l^ey occur in the fibrillae of the thoracic 
muscles of the humble-bee. These granules differ both in their position 
in tkesaroou^ aubstaoice and in their chemical nature, from those found 
in the red muscles of fishes. It has been shown that section of the vagi 
intheneck of a pigeon results in death of the animal, under condHions 
qui^ differenjb from those that obtain in a mammal Section of the vagi 
m the neck of a rabbit is followed by pneumonia and death within a 
limited period. In a bird — e.^., pigeon— death also takes place, but there 

* Zur liohre v. Bau d. queigest Muskelfaser, Siiaib, d. K, Akad. d. Wi8$. zu ITieit, 
Ixxiv, 
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ia no inflammation of the lungs ; the heart, on the other hand, ondeigoes 
* fatty degeneration,* not throughout its entire substance, hut here and 
there foci are found where this fatty transformation has taken place.* 
Kow, fatty degeneration is a very cominon retrogressive metabolic trana- 
formation, not only in the heart muscle, but in the muscles of the 
body generally. These fibres, composing the red muscles, present all 
the appearances of a muscle in a state of fatty infiltration or fatty dege- 
neration. 

As to the exact position of the fatty granules in relation to the elements 
of a. muscular fibre, there is some doubt. Most probably they exist in 
tbe cement substance between the individual fibnllae, and it is possible 
that they may stand in some relation to the nutrition of the fibre itself, 
so that, instead of bdng a metabolic product in the downward direction, 
they may have some relation to the constructive metabolism of the fibre 
itself. We know, from the researches of Arnold f «tnd L. Qerlach, J that 
the cement substance is the channel along which the sarcous substance 
suuJiis 10 receive its nutriment Sulpindigotate of soda is deposited in 
granules in what is regarded as the cement substance between the bundles 
of fibrillaB.* 

So far I have had no opportunity of ascertaining whether the arrange- 
ment of the blood-vessels differs in the two kinds of muscles^ or whether 
there is any difference in their chemical composition, more especially as 
regards the amount* of glycogen they contain. In mammals the red 
muscles contain more glycogen than the pale ones. These points are 
reserved for future research, and are not without interest, seeing that in 
the mammal so marked differences obtain in these respects. This com- 
munication is merely a preliminary statement of some of the results 
already obtained. 

I have made some experiments on the relative dige^tihilUy of the white 
and red muscles, but these I reserve for a future communication. 

I am indebted to my pupil, Mr Middleton, for the excellent drawings 
illustrating this paper. 



DESCRIPTION OF THE PLATES, 

Plate III, 

Side view of a plaice boiled, and the skin removed, to show the distribution 
of the red or coloured muscles. 

Plate IV. 

Fig. 1. — Side view of the ffreat lateral red muscle in a herring after heiag 

boiled and the skin removed. 
Fig* 2. — ^Whiting similarly troatecL 

Plate V. 

Fig. l.-^T*8. of the body of a herring, just in front of the dorsal fiu, showing 

the red lateHEu musole. 
Fig. % — ^A similar section of a herring just behind the anal fin. R, red 

muscle ; D., dorsal ; Vg, ventral 
Fig. 3. — Transverse section of the body of a whiting. R, R', R", Red or 

coloured muBcles. 

• Knoll, Uber Myocard. v. d. Folgen d. Vaguflsect. b. Tauben, ZeiLf, ffeUt, i 
t Die Abgcheidutig d. indigpsch. Natrona L Muakelgeweb. Firch. Arek^ 1877. 
t Das Yerhalten d. indig. Natrons L Knorp. lebend. Thiere. Erlangeu. 1876 ' 
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Ftg. 4. — Similar Section, showing relation of coloured muscle to the lateral 

line. 
Fi|(. 0.— IViil of a herring showing red nm&clefi. 
Fig. 6;-^ail of a haddook eAiowing red mU8clfi«. 
Fig. T.-^Bed m^isoiilar fibre of a whiting, showing the UMtj granules in the 

sajcoons 0ub$tancie. 
Fig, 8. — Transyerse section of red muscular fibres with fatty granules. 
Figs. 9 & 10. — Transverse section of the body of a mackerel 
Fig. 11, — Transverse section of the body of a whiting. Low-power view. 

iP.j sUbcutiOieous fascia; R, red muscles'; P,, pale muscles; S., 

septa ; V.O., Tertebral column. 



APPFJTOIX P.— No. X. 



ON THE BLOOD OF NEPHROPS NOEWEGtCUS. . % W. D. 
Hax-uburton, M.D. (Lond.), B.Sc, M.R.C.P., Sharpey Physiological 
Scholar, and Fellow of University College, London. 

Thb nephrops norwegicus is one of the commoner decapod crustaceans ; 
it is often called the sea-<}ra3rfi8h J and it belongs to the same family of 
Decapoda, the Astacid®, as do the common fresh-water crayfish {Asiacus 
J^iwiatiUs) and the lobster (ffomartts vulgaris). 

Large quantities of this animal were sent to me from ScotlaiKi by 
Professor Cossar Ewart for the purpose of determining the properties of 
their blood or hcDmolymph. A certain proportion of the animals died in 
transit, but a sufficient number remained alive for the purposes of the 
inyestigatiou. 

I have to thank Professor Schafer for much help and valuable sugges- 
tions during the progress of the investigation. 

The blood of the nephrops may be stated in general terms to have 
similar properties to those of other decapods, but it exhibits certain 
differences of degree, though not of kind, which will be dwelt upon 
presently. 

It will be convenient to divide the account of the examination of this 
blood into the following parts : — 

Part I. The Blood as a Whole. 
. Part II. The Phenomena of Spontaneous Coagulation. 

Part IIL The Proteids of the Plasma and Serum. 

Part IV. The Colouring Matters of the Blood. 
, General Conclusions. 

PijRT L — Tee Blood as a W»olb. 

"the blood is obtained by making acts in the ventral region in the 
spft integuments between the abdominal segments, or in the claw. In 
this way, from a large nephrops, some twenty or thirty cubic centimetres 
o| blooa can be readily obtained. 

Colour, — When first shed the blood is nearly colourless. It has an 
qpal|9soent or milky appearance from the presence of numerous amoeboid 
corpuscles in it. This appearance is, however, but moinentary, tor 
coagulation begins to occur almost instantaneously. The blood, after 
being a few minutes in contact with the oxygen of the atmosphere, 
acquires an indigo- blue tinge. This colour, which b seen with great 
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readiness in the nephrops, is dne to the oxygenation of a protdd body 
which ezbts in solution in the blood plasma. The name heemocyanin 
was given to it by Fredericq. In the reduced state this body is colour- 
less. The blue colour is often much obscured in the lobster and the 
crayfish by a red pigment cidled tetronerythrin ; also in solution in the 
blood plasma. This pigment is also present in the blood of the nephrope, 
but in such small q^uantities as not to obscure the blue colour due to ozy- 
hsemocyanin. 

Specific Gravity and MeacHon. — ^The specific gravity of the blood varies 
between 1025 aud 1030. Its reaction is always faintly alkaline. 
ConUituents, — The blood contains the following classes of bodies : — 
(1.) Protdds or albuminous substances. 

(2.) 8alUf which resemble those of the water in which the animal 
lives, and are more abundant than in such an animal as the 
common crayfish, which lives in fresh water. 
(3.) Bkctraetives, — Among these are a small amount of tetronerythrin, 
a small amount of urea, and a varying quantity of certain fatty 
bodies which I have not further examined. 
The following table exhibits the average percentage proportions of these 
constituents in the nephrops' blood, and in the blood of some other of the 
commoner decapods, with which I have compared it : — 





Nephrops. 


Astacus. 


Lobster. 


Crab. 


Water 


89*06 

10*94 

4-60 

3*67 

2-77 


96-14 

4*86 

2-19 

1-64 

, 1-13 


93*49 

6-M 

3-02 

-66 

2*94 


89*92 
10*06 

aio 

1*28 
2*70 


Solids. 


Proteids 


Other oraanic matters 


Salts 







Part II. — Thb Phbnombna op Spontanbous Coagulation. 



Coagulation begins almost immediately the blood is shed, and the 
coagulum that forms presents the appearance of a network of white fibres 
throughout the liquid. This soon begins to contract, and squeezes out 
drops of a perfectly clear liquid ; in a few minutes more this liquid, as 
well as that between the fibres first formed, sets into a clear jelly. The 
second process, or jellying, is in reality only a continuation of the first or 
formation of the fibre-like clot. Both dots possess the same chemical 
properties. The second or jelly-like clot finally contracts and squeezes 
out serum. 

The substance of coagulation resembles very closely the fibrin of 
vertebrate blood. Under the microscope it can be watched forming : at 
first only the cells, which have tlie ordinary amoeboid characters described 
in the blood of other Crustacea, are seen. Then they shoot out long pro- 
cesses which interlace with one another. This was what Mr Geddes 
(Proc, Roy. Soc, vol 20, 1879-80) described as a Plasucodium. There 
is, however, in addition, an intercellular substance of coagulation which is 
distinctly fibrinous in appearance. The fibres which form have not such 
a well-defined outline as the brauches of the cells, and are therefore quite 
easily distinguishable from them. The chemical properties of this 
crustacean fibrin are also similar to those of vertebrate fibrin, with the 
exception that it .is not so readily soluble in weak solutions of neutral 
galts^ nor does it swell so markedly in weak hydrochloric acid. 
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The timilarity of the chemical and mieroscc^Acal ptroperties of thUbody 
to filuiii aalonkUy leads one to infer that it may be formed in a similar 
manner, namely, by the solidification of a previoosly-eolable proteid or 
fibrinogen^ and this sappositioa tome oat to be a tme one. This is 
brought ont by the consideration of the following seven points, which 
show the resemblance of the process of coagulation to that observed in 
vertebrate blood : — 

1. It does not take place in the living vessels. 4 

2. It takes place after the blood is shed. 

3. It can be prevented by the admixture with the blood of certain 
large proportions of neutral salts. This is in contradiction to what 
previous investigators on the sul^ect of crustacean blood have said 
{Fredmicqi ExtaraU des bulletins de VAcad, Royals de Bdgique^ tome 
xlviL, No. 4. 1879. Krukenberg, Vergl. Phys. Studien, 2te Reihe, 
\te Abtk., s. 49. Heidelberg, 1882). They did not apparently use a 
suffieiently large amount of such salts. It is necessary to have at least 
four times as much saturated solution of magnesium sulphate, or ten 
times as much saturated solution of sodium chloride, as of blood. 
Sodium sulphate does not prevent the coagulation : this is different to 
what obtains among vertebrata. Subsequent dilution of this salted 
blood with water brings about coagulation. 

4. The formation of the fibrin is due to the solidification of a proteid 
body or fibrinogen, which exists in solution in the blood planera. This 
can be precipitated by saturating with magnesium sulphate or sodium 
chloride^ washed and redissolved by water. The addition of fibrin 
ferments, prepared either from crustacean or from mammalian blood, to 
this solution brings about the formation of fibrin. 

5. This conversion of fibrinogen into fibrin is brought about, as indicated 
in the last paragraph, by a ferment action. 

6. The source of Uiis ferment is the amoeboid corpuscles of the blood. 
The ferment can be prepared from the blood by Schmidt's method ; thi&t 
is> precipitation by alcohol and subsequent extraction of the dried 
alcoholic precipitate by water. This ferment is identical with that of 
mammalian blood, and brings about coagulation in hydrocele, pericardial, 
and similar fluids, just as Uie ferment prepared from mammalian blood 
does. 

7. Coagulation can be prevented by cold. 

IIL — Thb Pbotbids of thb PiiAbma and Sibbitm. 

The proteids of the blood plasma are two in number, namely— haamo- 
cyanin and fibrinogen. The blood serum contains only the former of 
these, h»mocyaoin. 

1. Hoemocyardn, — This is an interesting body, occurring pretty widely, 
distributed in various classes of the invertebrate (Cephdopoda, Qastro- 
poda, Crustacea, Arachuida). The properties that have been hitherto 
ascribed to it are as follows : — 

(a.) It gives the ordinary proteid reactions. 
lh.\ It coagulates by heat at about 68°-70° c. 
(c.) It exists in two conditions, analogous to those of haemoglobin ; 
viz., hsBmocyanin, and oxyhaemocyanin, the former being colour- 
less, the latter having a blue tinge. 
{d,) Its absorption spectrum shows no bands, but only a cutting off of 

portions of both ends of the spectrum, 
(e.) It contains a small quantity of copper, which seems to take the 
place of the iron of haemoglobin. 
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In addHioii t6 these I have found ^— 
(/.) Ifc ^ a ^toid of ilie globnlin clads. ThU is ehowii by the fat 
lowmg facte : — 

(i.) It is precipitated by dialysifeig out the etlte fegm ihe 

seraoL 
(n.) It is completely but slowly predpiteted by satttratioit 
with magnesium sulphate, completely and rapidly by 
saturation with sodio-magnesie sidphate, and {ncom- 
pletely by saturation with sodium dildfflda 
(m.) It is incompletely precipitated in dilute adutions by 
weak acetic acid, or by a stream of carbonio acid; 
(^») It takes no part in the formation of the clot » Addition of fibrin 
ferment to a solution of pore haemocyamn does not cause the 
formation of fibrin. Crustacean fibrin, moreover, contains no 

{h,) The temperatture of heat coagulation I place at a rathe^ k>wer 
point than that hitherto given, viz., 65"* & 

3. Crustacean fibrinogen. — ^All the proteid matter in the isthed plama 
coagukte|3 as in the serum at 65° c. Hence it is not possiblb to sepairate 
crustaoean fiWidogen ifh>m hemocyanin by a method of fractional heat 
coagulation. 

tt is precipitable by means of dialysis or saturation with various salts. 
Hetice it, too, like haBmocyanin is a globulin. It, however, differs firom 
hsemocyanih in its behaviour to one salt, viz., sodium chloride. It is 
Gompl^ly precipitated from it^ solutions by saturating them with ttiat 
indi '^his f uhiishes us with a method of separating the two proleidfl. 
After shaking the plasma with sodium diloride for about three hours, a 
precipitate of ^teid material is obtained. This connats ol hs&mocyanin 
and fibrinogen mixed together. This is collected on a filter, and the 
hasnioc^ranin cdn be washed away by saturated solution of sodium chloride, 
leaving the fibrinr^n undissolved on the filter. On tiie addition of dis- 
tilted w^ter to this it dissolves, being enabled to do so by tiie salt adher- 
ing to it A somewhat opalescent but colourless solution is thtiB 
obtainied. On the addition of fibrin ferment to it, fibrin is formed. 



PaET rV. — CoLOtJRING MaTTBKS OF THB BtOOD. 

These an two in numben 

I. The blue colour associated with the proteid hasmocyanin. 
S. Traces of a red pigment, tetronerythrin. 

1. Rffimocyanin has already been treated of in the preceding ^art of 
this paper. The blue colour is due to the combination of oxygen with It. 
This occurs, a9 was first shown by Fredericq, not only in experiments with 
hs^mocvanin outside the body, but abo in the body itself; the blood 
going to bhe giUs being colourless, and that leaving them having a blue 
colour. 

There can be no doubt that hsemocyanin plays a part analogous to 
that of haemoglobin in vertebrate animals ; that is, it is the oxygen carrier. 
It ts not, however, located as haemoglobin in vertebrates is, in special 
corpuscles, but exists in solution in the blood plasma, an haemoglobin 
itself does in the blood of many worms. 

Hsemocyanin has been described as oecuring in all decapod and other 
thoracostracous Crustacea whose blood has been examined. While among 
tne malacostracous Crustacea, its place is taken by hemoglobin, which is 
dissolved in the plasma as in thie worms Just alluded to. 
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Titrolier9iMii^, the ted piffminL — ^la ttdditio& t» the bl«e cbloai^ there 
is alio ifli sekU^on iii the Uood plaama a imall amount of a red pigment. 
Id beet q^imens of fresh-water crayfishes, lobetetSy and crabs, it is 
present in large quantities. The fact of its occorrence in the lobster is 
menticmed hy Fredericq. In its identification I have reeeited many 
▼aloaUe soggestians frcan Dr M'Muan of Wolverhampton. It is not a 
proteid, being readily extracted from the blood by means of alcohol It 
belongs to the class of pigments known as luteins or lipoohromes, and 
gives all the tests that Oapranioa and Schwalbe describe as ahcuracteristic 
of those bodies, viz. : — 

1. It is soluble in alcohol, ether, chloroform, benssol, turpentine, 

bisulphide of carbon, and slightly in olive oH 

2. With sulphuric acid it gives a violet colour. 

3. With nitric acid, an evanescent bluish green colour. 

4. With iodine dissolved in solution of iodide of potassium, a violet 

colour. This test is only obtained readily after the saponifica- 
tion of the pigment by the addition of strong caustic soda to 
the alcoholic solution. 

It is the same pigment that ocotus in the shell of the animal, and which 
has received the name of tetronerythrin. Dr M'Munn has shown that it 
is probably formed in the liver of the Crustacea; and on comparing spectre- 
scopically the pigment taken from these three situations — the ezoskeleton, 
the blood, and the hypoderm — ^they are seen to be identical. There is a 
small cutting off of the red end of the spectrum, and the blue end is cut 
off up to the E line, or a little on the red side of it In a more dilute 
solution less of the red end is cut off, and a 'band in the region of the F 
Una b^omes detached from tKe |arge absorption of the blue end. This is 
not a very dietrk band, and in very dilute solutions appears only as an ill- 
<iefipe<^ enading. 

It, is a piment that occurs pretty widely distributed in the animal 
Idi^onL Merejkowski found it in 104 species of animals^ vertebrate 
and invertebrate {Comptet rendiies, tome zciii. p. 102d, 1881). He sup- 
pose^ it to have fp important action in cutaneous respirations, on account 
of thp large quantity in which it occurs in the gills. Oxidation and 
l^uction produce, however, no effect on it when separated out from the 
parts in whidi it occurs. It becomes colourless when exposed for some 
time to the air, but this discolouration occurs equally well in a vacuum. 

Its preseijice in the blood is interesting, as showing how it passes from 
the liver, where it is probably formed, to the surface, where it Is probably 
used tor respiratory or other purposes. Seeing how abundant this pigment 

S' > in the shell of nephrops, it is difficult to account for the small quanti- 
es in which it occurs in the blood. There are, however, many lobsters 
in the blood of which it occurs in equally small quantities. In these, as 
in many specimens of nephrops' blood, I at first thought it was absent ; 
the alcoholic extract is colourless ; still, on evaporating it down to a small 
bulk, it becomes of a faint orange red colour ; and, later still, flakes of the 
pigment separate out 



Obkbral CoircLnBiovs. 

The chief results of this investigation of the physiological and chemical 
properties of the blood of nephrops norwegicus may be summarised as 
fdlowB ;-^ 
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1. The flpontaneoiu ooagtiktum of the blood is not dne to tlra forma- 

tion of a mere codesced nuun of oelb or plaBmodiuii^ bat to the 
fonnatioB of a subetance verj like the filMin of vertebfmte blood 
entangling the blood corpnaeles in its meehea. 

2. The blood plasma contains two proteids — a fibrinogen, which is 

the precuisor of the fibrin jnst alluded to ; and h^oe^anin, a 
proteid with which copper is in combinaiion, and whidi takes 
the place of the hiemoglobin in other anisials as an oxygen 
carrier. In the reduced state hsBmocyanin is eoloiirlees; in the 
oxygenated state, blue. 

3. The blood corpuscles are amoeboid, and resemble the white cor- 

puscles of vertebrate blood. Like them, too, they furnish a 
ferment which is capable of bringing about the formation of 
fibrin in a coagulated liquid^ t.^., a liquid containing a fibrinogen, 
whether vertebrate or crustacean. 

4. In addition to the blue colour due to oxy-luemocyaniiiy the blood 

plasma contains a small amount of a red pigment called tetro- 
nerythrin ; the same colouring matter as occurs in the shell and 
hypoderm. The small quantity in which this pigment is present 
nudEOS the blood of ne[^rops contrast strikin^y with thait of 
allied deci^ods, in which, as a rule, it b present in abundanae. 



APPENDIX F.^-No. XL 



FURTHEE REPORT ON THE EXAMINATION OF RIVER 
WATER FOR MICRO-ORGANISMS. By W. S. Gbebnpield, 
M.D., Professor of General Pathology in the University of Edm- 
burgh, and G. Sims Woodhbad, M.D.| Senior Assistant in the 
Pathological Department. 

In the present report it is proposed to give some further information as 
to the progress of an investigation which has been conducted in my 
laboratory during the past few months, on the micro-organisms which 
occur in the water of various large rivers, especially those connected with 
fishing interests. 

Owing to various causes it has not been possible to conduct the work 
without intermission, and progress has also been retarded by a necessary 
change of workers.* 

It had been intended to give some fuller account of the progress of the 
investigation of each river. But when one came to put together the 
detailed notes of the observations, it was found that they were far too 
voluminous for publication, and whilst of great value to the investigator, 
they would be of little service to those not actually engaged in similar 
work. It was found, also, that they would require for their elucidation a 
large number of figures and plates. 

It has been thought best, therefore, to state only some net results, 
which give bnt a small idea of the extent and complexity of the investi- 

* During tbe summer the chief part of the practical work was carried on under 
my supervision by Mr Joseph Grimths, M.B., who has since left for Cambridge 
University, and more recently Dr Woodhead has been continuing the work, whidi 
is still in active progress. It may be well to state that whilst the report is the 
joint work of Dr WMdhead and myself, I am alone responsible for the microscopic 
examinations and measurements. — W. S. G. 
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Mtic^ fovfe Iw been tie<^^siry uht dtAj t6 cany on tlje tesearcli, but in 
Ine cbut&e bt ltd ptogtess to elaborate ^nd contVol the methods by wbicli 
tmch aH Investigation gbould be pursued. *th^ timei a^d Uboar wliict) 
liav6 b661l fexpendied upon ttis tentative \rork nave not been ihrown 
t^y, biit haVe led to )*e9iilts whicb will be of the g):eatest valne, alihougli 
at presdtit thedd results knay appear har^ commehBiii^ate to thb .labour. 
jBtil the toAtertal accumulated ^11 h6 of mufch "value for future wort 
^6 ol^thods t6 be employed have b^e^ thoroughly tested and Bimplifiedy 
ito liri'td be of eady applicatioii in the futute. 

At the butset 6i the inquiry ft was anticipated that k method would be 
discovered by which the mycelial fu^gi could be readily separated from 
Ih6 I'bWer forms, such as torula, sarcina, and the various, formii of bacteria, 
And that thu^ either clos^ could be separately investigated, without re- 
gard tb th^ others. This has not proved to be the cas^, except to a limited 
extent. Every sample of water contaihs many forms ot these lower 
brgaillstns, and it is necessaiy to isolate and study peparieitely e^h, indi- 
vidual form'^ in order to arrive at accurate results. Many can bp 
ilej^krated with great facility, but' o&ers, owin^ to their slowness oi 
growth, 6r the requirement of special conditions |or iheir developmeiiiy 
toXi only be isolated with greater diflSculty. The methods by which this 
t^olt has been attained will be described later, as they may serve for ^ 
jgtlide t6 future obsej^drs. 

The investigation being in great measure a novel pn^, !t ha6 1)ee{n one 
gireat objecit to isolate aha describe, as far as possiblf^ all the organisms 
^hich have bben met with« so that they may be readily recognised in 
fntui-a ^joA whilst a li^rge ntlmDer have been isolaied* and studied sufii- 
dently for futune recognition, each species ^ t)eing further sul^'ected to 

S^ecid investigatioii as to its reactions in varipu^ . modta, and undei; 
merent qoAditions of growth, &c , . , 

tb the present report it is proposed to deal only with some of the bac- 
teria and allied growths (sarcina, &c.), leaving the mycelial fungi for a 
future repo):t These latter require for their exact recognition a toaore 
^£act study of the mode of frtictiBcation^ ^c., under various conditiond ^ 
fknd whilst many of the commoner mbulds of the classes Penicillium, As- 
ergillns, and Mucor have been ea^ilpr recogni^ed^ others have not yet been 



Ad a preUininajry to all investigation? of micro-organisms iiji water, it is 
litt|>ortant to ascertain What is the number of bacteria or spores present 
In a given volume of water. This is not only valuable as a guide to the 
^egre6 of dilution desirable for the further experiments, bot it is also of 
the greatest importance in relation to the purity of the water and its com: 
paratlve freedom from decomposing organic matter. Bacteria ^e always 
(present in especially large numbers in those parts of rjvers which are 
near the Inflow of sewage, and their abundance serves in some degree as ^ 
test of the proportion of sewage contamination. A large amount of other 
dead organic material also affords a favourable nidus for their develop- 
ment. And there can be little doubt that apart from thd direct power of 
prodncing disease, which is possessed by some forms, the presence of a 
large number of those forms which have for their especial property the 
prodnctio^ o£ decay and putrefaction of dead organic mattery is direotly 
pr^udicial to all the higher forms of animal life. 

Bacteria can live on almost any dead organic OMkterlat, and it is largely, 
through their agency, as above stated, that such matter is decomposed 
and rendered avBjlable for furlfaer usol Mottlds and alli(ed gmieiii, how- 
ever, flourish most luxuriantly upon pattially decayed matter or npon 
specially prepared food, hence they are mUdh more vigorous where 

M 
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decompotttioB kas been commenoed by baotma, and wkere soflk deeon^' 
position has gono on for a long time. The presanoe ol bacteria in ivatera 
is^ then, a most important factor in connection with the prasenoe of fumgi 
in onr fish streams. Firstly, as an index of the amount of organic matter 
present, and secondly, in connection with the action upon this oi;gaBic 
materiady before it can contribate readQy to the nutrition oi fangL 

How fax this fact may have a potent influence on the poeaeiice atid 
persistency of the si^mon fungus (Saprolegnia) in some rirers, mnst be a 
subject of future investigation. In the water from the Tweed, which 
contained the largest number of bacteria, the salmon disease was preva- 
lent in abundance. 

For the purpose of drtermining the number of organisms present ia a 
sample of water, Koch's plate gelatine method was employed. This has 
already been partly described.* It is based upon the foct that mo^ 
common micro-organisms grow readily on a gelatinised broth, to wfakh a 
certain quantity of dried peptone has been added. A definite quantity of 
water is mixed with a definite quantity of this gelatinised broth, pre- 
viously liquefied by warmth, and Uie whole spread upon a glass plate in a 
thin uniform layer. The layer of jdly is k^ under cover at a suitable 
temperature for from two to six days. The individual bacteria or other 
organisms are widely enough separated to ensure separate germination, 
and from each there develops a separate colony^ which soon beoomss 
sufficiently large to be seen with the naked eye. 

In order to count the number of colonies, which corresponds, of course, 
to the number of bacteria or spores of other organisms present, a glass 
plate, upon which has been ruled with a diamond a number of lines 
dividing it into equal squares, La laid over the layer of jdly, and the number 
of colonies counted in each one of a number of squares. The total nnmb«r 
of colonies, when divided by the number of squares counted, and OMsIti- 
plied by the number of squares which correspond to the total area 
of the jelly, gives the number in the quantity of water examined. We 
have, however, adopted a still more exact method, viz., to number the 
squares, and to count every one of them separately. In this way an 
absolutely exact result is obtained, and any error can be checked by 
counting the same square over again. 

Tl^e number of organisms is usually calculated by taking as the unit one 
gramme of water ( » 1 cubic centimetre at 18** c). It is well, howevek, to 
use a smaller quantity than one cubic centimetre, and to determiiie the 
exact quantity by weight rather than measure. This is done by using 
uniformly a pipette of definite si^e, graduated in the following manner :-*- 

A piece of filter paper was carefully weighed, and then five drops, ctf 
water dropped upon it from the pipette to be used, and the whole 
weighed again. Five drops more were added, and the whole again 
.weighed. After numerous repetitions of this process, it was found that 
with a uniform method the weight of five drops was so constant as to be 
perfectly refiable. Tkl the case of the pipette used tibie weight of five drops 
was *27 gramme (and the number of organisms per gramme was, of courae, 
easily arrived at by multiplying by 3'7). 

Although at first sight this method may appear rough, it has the grea^ 
advantege of avoiding risks of other contamination of the water. 

A more strictly accurate method is that adopted by Dr Winter BIytb, 
who tekes a quantity of the water to be examined in a small drop bottle 
previously sterilised. The water and bottle are weighed, then a few 

* For the exact details find an account of the precautions taken to eusnre sterilisa- 
tion and the exclosion of germs fhnn the air, see l%ird Annoal Report of Fishery 
Board for Scotland, 1885, p 76. 
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diopB tre taken oat with the pipette on the stopper, and transferred to 
the gelatine. The bottle ie rewei^^ied, and the weight of the water is 
obtaiSned from the difierence between the first and second wei^ungs. 
Bttt this method has also disadTantages in pcactiee. 

In addition to the estimation of the number of organisms in iAkB water, 
tiie points of liquefaction of the jelly are counted. And, as a further 
step, separate cultivations from individual oolontes can be obtained. 

llie following estimates will serve as illustntions of the reauUa ob- 
tateed:— 

Sample 1 of Tweed water (from Pavilion at MelroeeX examiiied the day 
after it was taken from the river. En water taken from near the bottcffii 
of the stream there were 780 points of growth or cdouies in "27 gramme, 
or 2886 centres per gramme of water. In water taken from near the 
smrface there were 329 points in 0*27 gramme, or 1217 per gramme, giving 
an average of 554*5 per 0*27 gramme, or 2053 per gramme. 

Sampte 2. — In water taken from Drygrange there were 597 points in 
0*27 gramme or 2209 per gramme at ^ first counting. Water takoi 
from below mid stream, at the second counting of a similar sample of 
water, ^ere were 603 points per 0*27 gramme, or 2232 points per gramme, 
giving an average of 600 points for 0*27 gramme, or 2222 per gramme. 

Taking an average of the above countings, we find that Tweed water 
contains 575 points of growth or coloniee in 0*27 gramme, or 2134 per 
gramme, each colony growing from a single bacterium or a sin^ ^rt. 
In addition to these, there may be several forms which grow extremely 
slowly (so that they are not visible to the naked eye or with a low power 
magnifying glass within six days), and odiers which do not grow exosfit 
underwater. 

Taking an average of the liquefying points, we find that there are 113 
in 0*27 gramme, or 318 in each gramme of wator. These liquefjring 
points are probably for the most part due to bacterium termo and hay 
bacillus. 

It has been found by repeated experiments in Berlin, London, and eke- 
where, that good drinking water seldom contains more than 1000 points 
or colonies in a single gramme ; in other words, that there are not more 
than 1000 bacteria or spores of fungi in each gramme. Looking at it from 
this point of view, the Tweed water is far from satisfactory, as in it we 
find during the monUi of March an average of no less than 2134 points 
per gramme. It is important to note the month or time of year tn this 
connection, lor in some experiments made last year in the Gesnndheitsamt 
(Laboiatoiy of the Board of Health Office), Berlin, on unfiltered river 
water, it was found that during the winter thero wero far fewer organisms 
than during the sunnner mont^ (extremes, 685 in February and 3251 in 
October, giving a mean number of 1435 for the year), so that when^he 
examination is continued we may expect to find a laiger number of micro- 
oi^nisms in the Tweed during the summer month&* 

It may be pointed out that after filtration the Beriin river water showed 
on avecage of only 197 points of growth, 277 being the highest and 21 
the lowest numbers recorded. This ^t is well woath most careful con- 
sideratson. 

Another point to be carefully noted is the comparatively large number 
ol organisms near the bottom of the stream as compared with l^e surface. 
Unsi of course^ can be partially explained by tha subsidence of particulate 

♦ In order to an exact comparison a more rigid control of the precise length of 
time after taking the water from the stream is neceswu^. We were niiable to ob- 
tain favoniable enough conditions for these observations, which should if powible 
bs dene>on ths i^ot 
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juitatial, wULdk^ as ik aaks, <MLni6B 4te bfcMia» A«, tBOttt^ iMhifti fai^.ft 
jsaiiotolte80C€PdiiledforinpurtJ3y t^elacfc.t^ neae'fihe bofibottiilnift 
i^jvitioM' iimudftblj' a luger qtsmMj «f e^gmie iiiaMdr,;ki^Alliittr'l» 
which bacteria develop nraDeit |n«r» capidljr nAieai the iliiids iftvUdtf firt|r 
iiM'preBdtt^an^ai net ' i ■ .. ,:i ..-,;. ^.jt -;. ;:I 

' Hfltiiig^uB obmpktod ike detebmnaitioii of tiia tmmbev oMnrgaiiiaito 
preeeni ineiidh samfile of witor) Ihe mote difflcBlt-flmi pndon§ed;«D9^'til 
itolstkaaiul 4lep0rat» ATortigatKm af the innoiiajtip0Qtt8'4olion; ' 

In many cases a direct transfer is made of some of the points ei ^tMflrti 
on tM^gtktinipkte to 8dpanit» iobcs coBtodniag adtmnt ]ei\^^yHt/mce, 
«ftMr fnkiier growth; the cnHiTatioiiis caa be (mccaanvtBly ^Moiiteted .H1I0 
virioiit^utrieatiiiedia^ aad thek ptopertm Btudied' ' <* >. '} t • 

Bat although tbe plate method,* when it oia be emplc^vd^ it that .bert 
j^dApted lor >^e sepiusBitiDa ol mro orthiee forms <kf grefwtfayit .k.in«* 
without serious idiaadvavtages if peed alont. Anu>ngb6 other, iudobyb^ 
aieabes, the thia* k^er of jellj ia wtthdlfflcah^ kept awisti ia dry wealfier, 
Mfiedially ib thesataimer; and irtiea aki^ mnabtrof plate* come to.±d 
dealt? wi^ Ike meist-t^aber aoooiamodatkKi ift apt to become iottiffiaMti 
Moreofier^ it ieidiffibaltta maintwn ati ade^paitv ikgree ot aoastiiraaritiv- 
out'theaid of attSfidal htat^ Bat tiiera ia another uad stid^aioiff ABnoas 
dtedvitatagb.' It is^^ tkot whea some oomnum iforaui af bactoo^ Iff,, 
baetMatti termo/an preroal, tkey gvow mdek jnbre ttupUly thaoadme 
otlMT bdicteria wivich ^ aet Ikpatetj t^e jefly^ and ii^& spteading^ points i af 
liq«ela6tioa ran tocher iaiid proetiQidly defy-idl attabpttf ati&iiialiaal 
There na^be tt> diffionUyiniBolatIng tkm>inrionrdiffaitot4^iecHB dadito 
^t^ieoa^oas:; bntwkiefi tinii^ arasiaafcfiffeieat epecia,fliid tfadyhaBre 
not time to acquire distinctive characters, many must be enkiniy otar* 
lobked ' • . ' i - ■ • , •-. , ^ ■ • .' ' ) 

- It ia Iberefore desiiable to emi^loy sotoe additi<^aalmetluHL'whiGh fiiiall 
tUow ol a Sttftdeat degree of gertiiaatiott to each apepiee for:tlw prodniit 
tion of distinctive chfiu*acters. This is obtained by the employmeat of 
some more' 06iid eoil which dees not lapidlyd^teiidrtoyiaad apwitdicb 
mo»t pf the kaetwn forms of bacteria aad ' lenrer. fu^ .grdwiseiidily.. Hm 
ealti?v{itiag soil wbich has been foobd most leaitableifoE^hdsqpaiipiaid^ and 
aiost reiactily prepared, it bread paste. lata ^iaaka of about* ttro inokdi 
dlaiaeter, ^refutty ateritised and pbigged wil;h eottoa W49d^ 4?read: crumbs 
ua^ tatioduced iki saffioient qaaatity to ioita a layer ilHmt hM an inch in 
lht6k»essy tbtif 'sorfaee being left as even aspoe^ble^i !ffhe crandss^avq 
tnoislened with^cUaiiUed wat«v the flacdes |dngg^aad thawkble eaDefuHiy 
sterilised by ifaeating for some boms ia a eteam ckathbor at :I0O! d 
Seirmd 'dosea flasks can be prepared ia this way a^'tfae saAoiima ipKiia 
MuAI ^^{ieaditiire of lahoar, and they ke^ for mmy laenths i» laiouniil 
coadftiott.^' ■ ■ ^ • ■ ' 1 ,•■.:•.' •»: t,»' ' 

If ' a very • aUaate <qa8ntity af the water .undte' investigatioa is pbaed 
upon the surface of the paste, the vandus orgaailBias pree^t mm apoa 
knd spread over the aurfaca The growth of seme khtda, no doattt,^ iai^)edes 
the gMw^ of others, and in eontee of time one may entirely cnfmmM»t 
the rest But daring a certaia tim^ ia the struggle for existenee^ eatenil 
species may ^o on growing side by side, and show distinctive f eaMas bf 
#hich th^ can' b^ patllaUy reoognked aiid separated. ' And: Uk) tahny 
eases a very long period, it mof be moiUdiaj ekpiBes^belore the 'fpeoiia 
IvUefa have attained a ioMng 60 the w^ toencqtirily ovaroooiel^.atiy 
one of their number. . ^ 

During this period of growth several polntt , ol! dlttarent col0ut' ' and 
a^et Okay be distinguished aide by side, ^ad more or less merged i]D^ 
each other. These different points indicate different speqiei^ aot pdrey 
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, <?/ #e ,Fi$hery Soaa^ far Sootlcmd, Ifld 

.^Ht,mi:^,;^itb«omaoth^]& I^nowi^w fooQ as (JacAe.^i^tuiat growtts 
.^caiL i^- jw^goi^, ^ imuat9 q^a^tity' is tnuWon^ Uqw. om of 

jtfrl^jfcg a |rep)^ flf^k contfuiuBg bread pa§t% a fj^h ^ulUvatip^ i^^ be 
.<)btai^je(^ail>whi^h om (la^fcicplar apeciaa p^poDjdomte^ sn^i ^ eiic^^e^aii^e 
«^Jeptioi»^/fi:9ni cftHivationa wmd.^ forma mc^ be iobtamed nearly pttre* ; . 
• ., j^t ^viog t^i]^ pafti^y f^pacated t^ aisverfd apeqea, iptp ffCQupp^ U> fs 
,»6cef^iiacy^ ji>.ar4er ,to enauira absolute purity, to make bfesk cul^vaU^i^ b^ 
iii^ g^W^ip^ pMa metbp^, by whicb the tw^ er tlu^e apeoiea preaent loay 
jPQif )m^ jp(^ readily isolated. 

,.:4?3i.ad«Utio«^ .a4v^C£^^ a^ tbe bi:^ pas^ niethod wbi^b nm^t be 
ivopbaMMf ia.the atnkiqg.,^,eliara9t^n^c, appeaaiinceifl .^Ijiigfinaoy 
.l)^^itel|% aod: otha^ \<W pii^& preset as to, f^ghux and f^rat wban qu1)4- 
(IN^ ,^ppp ;6i^ A-m^^^iQ (aa^b^i^ P«9te)j aa adyaDtag^: pfooaessed atep 
W »m^ de^Bee ,1^ ^ff^-^f^ jeUy,.attd by pptatqea, bi^t i^ Ji^paatroadUy aini 
fO^H^^QUoual^ ap)plu;ab{^ ^q tbe^ c^aol these media« 
, . ^^ t^a ^pi9m^9^eip»fda^ of the U^estiga^a the. m>^ <d procedore is as 
.j9}j0VS,;Tr .■.'.-. 

• -1 A:}€ngt thipt,atar^]pe4 platioum oeadleia dipped i^o the water tQ he 
fpcpp^iQ^: c^ffe "^m^ itt^u.npt to a])ow it to aomat ioto cea^tfictr with, the 
.f^,f^%<^^e^b9i^ih&plMg if ^n r^mov^liprntth^hiaadipasAe 
.4a9fc» jaod; fhp mmxj^,dwyi&ti o£ wat^t^i^ Ppjlpfi* # the iH^int.^^ tho 
jpiiap4t9 i» aOpw^itft^n^ ia coBtejot with the br§ad paata„;th* fl«k hau»g 
Jcfy^ifaari^i^^l^ ,Thf> lite is |ih^Q rai»oy«d ^d tti». yjftg . r^laio^. 
^eif^lb^^arf^iv^^ed in the same mawar, in ocdjdr liOiOibtain is 
m^iffy . variej^ aa possible. In flanks ao iDprn^Uted vari4H^< gi^wfeip 
4ogi|a:P^Q theii; appe|M:anoa . The jRould fupgi ware vej^ . njm^p;^^, 
{Wiovf» a^esf.qi P^niuillia, AspargilU, M»poi»r Ac.,, beii^ fcu§d in 
j^ju^^h]& wp^bers* The dettermiaE^ioD ol the speeiea.<tf jtheaQlDAvi 
jiSrta.maJl^ ^.^iy ff?eat difficulty j a lengthened obaer^f^ion.iQf liwir 
fWdw.oftgr^iWthjffl^thecU of froctiticatiop, Aft^ h^ing naflespaiy to/do 
j^iia, a^ aU aemr^^^. . Numerooa £orms hava beeik sepaiPat^d md 
f»ar)^a]ly ^i»kminad, Vut th^ have baen set aaidc^ lor future pkmmmQn, 
IMl ti^^spei^of JB|actecia ware ao nnmecops and required so jnjqu^b.of .the 
t^eairf ftt^^ that it waa hwA impossible tQ i«/ch«ie jtto fpngi in 
>h/? Pfaffa?it report. ,., . 

.1 H#^c<prickT-Seii^e of these made their i^ppea,ra.i|ca,aa B|J«ed ^er^i^wtha 
j)ip^<about thraa' d^ijs,. others took muoh jk)pger, aven m mwk aa Ian daya* 
.iis(tf:9^ithey apald be. distinguished as definite' grow^ on bread pasl^ 
JLp^.^aaaa it wa^ fophd mo^m^jy: to taka^ c^oitivalioiM ix^m. eaah ^owth 
jtffritjaadaitaapjpearanqat.^or ^ ,w^^ -obsarvad tha^ aome spaoies^ aitfir 
^ipq^gatting £airly n^idar wmght grew sa ^pidi^, as to aupaipeide all 4)Aar 
q^ie§ iaAe j9ad^,aod i# was not always ih& case that the 9ue first seeti 
. Waa. tb^ ,f pao^ thair eventually retained its gcound* 
, . %j9ar^l aela^tiop q^odef^ta^ piK^ cnltiva^tjona. may he. ofatwed fnom 
th#ae Mf^ M ffLCfi, lor .microscopic purpose^^ thqaa are aU thai are 
j^taaeasary^ aa where laj^ly auccaasfull aultivatipns ara obtained, tha tyfxitial 
iorvf 40 liu^pr^^QaMpatos: that it can ba iseadily di^tii^uiahed liom any 
iumppiitiesyfuch heiiig pn»seut.in, muoh smller nmabarau iFoa aeoaiidacy 
Jbiro^ipa^ta c^tif^ationai too, these, are auSciently pore^ if it be bonu^ 
4f^. ]W4r>iha<i , the growth dpyoi^d be examined as aoon aa it «iaJcas 
Jita^^^pi^afUi^mfi^ Ji it tix^, corresponds in appearance with the part ism 
jWhi^ M^ was jbak|^^ we W^J oonclude that a description of the naked &f^ 
characters of such a growth will serve all practical purposea 1^ 
MabOiffif hoW^er, is not alone sufficient, and wherever possible it is 
bet^ tf) have the '^ous forms perfectly isolated ; for this purpqse jthe 
gelatine plate method must be employed^ This waa sobeaquentjy donft 
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The melhod adopted is fts follows. A bread paste flask in whkli «fe 
growing three or four different speeies is taken. Four sterilised plates are 
prepared;* at the same time eight quarter litre flasks are oaretelly 
cleaned, filled with distilled water, plugged, and then boiled for at least 
one hour. These are allowed to cool, and firom one of the growths in thi 
bread paste flask a small particle is transferred by means of a sterittsed 
platinum needle to the distilled water. This particle is broken up and 
diffused through the water by shaking the flask thoroughly; 5 c.a of this 
water is then removed with a sterilised glass pipette, and placed in a 
second flask, which is also thoroughly shaken ; a test tubs contaimng 
w^rm nutrient gelatine is then inoculated with five drops of this soltf- 
tion; the tube is carefcdly agitated until the Water and gelatine ar^ 
thoroughly mixed, care being te^en liiat no air bubbles are included, and 
also that none of the fluid passes into the plug, and so to the mowth M 
the test tube. This mixture is then poured out on to the prepared 
glass plate, labelled and left in the eterilised moist air chamber for a 
day, after which it should be carefully examined every twelve houra 
Some of- the various species grow so rapidly, or liquefy the gelatine so 
suddenly, that unless this be done the growths in their immediate nelgh^ 
bonrhood may be overlooked. The mode of growth is then noted, fooUi 
as seen with the naked eye and under a^ glass of low msgnifyintf power. 
^S>6me species, as we have seen, liquefy the gelatine verf rapidly, otnerebut 
slowly, whilst others again grow in the gela^ne without even softening 
it Certain forms appear to bring about an evolution of gas, which may 
foe seen foMning a bubble when the organism is growing at some little 
deptli in the substance of the nutrient jelly, and if the examination Is 
being made near a window the image of the window may be seen 
reflated from the surface of the bubble. Other species occnsr as 
perfectly 5oKd growths, the maigins of which are sharply defined and 
smooth, or beautifully < scolloped' or crenated, or there may be distinct 
■lays ehootang out from the central mass. Cultivatbns into nutrient 
jelly in test tubes are taken from these various centres of growth^ and if 
(ime is an object bread paste flasks are also inoculated at once. Similar 
plate cultivations are made of the oth^r points in <^e original flask, the 
different plates are compared, the preponderating forms of each noted, 
and from the data so obtained it might be stated almost precisely which 
forms on the plate con^sspond with the various forms in the flask. But, 
in order to ensure greater precision, the secondiuy cultivations, both in 
bread paste and gelatine, should be carefully observed and compared with 
the originals. After taking secondary cultivations, but not before, im- 
pressions of the points of growth on the plate smface may be taken by 
laying on a thin cover glass and then removing it carefully with a pair 
of forceps.! ^^ ^i^^ ^ found that the small groups of bacteria adhere to 
the glass, leaving depressions in the gelatine from which the bacteria 
have been removed. These are stained and set aside for examination. 
Other single points are also transferred from the gelatine to the ^ass cover- 
elip with a platinum needle, a hand lens or dissecting microscope being 
used to help in isolating the individual points of growth. By means cS 
the above methods it has been possible to separate numerous dlstinit 
species, but it must be remembered that slight differences of colour are 
observed where masses of the same species of organism are growing In 
thin or thick layers, on different nutrient materials, or at different 

* Third Annual Report of Scottish Fishery Board, p. 75. («y^,— SoBMwhst 
larxer plates, 4) inches square, are now used). 

tSee Lancet, August 22, 1886, p. 886, "Notes from a Bacteriological Lahora- 
toty," by Edgar M. Orookshank, M.B., Lond. 
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stages of its development Some, for instance, which are light in colour 
and moist when they first make their appearance, may become covered 
with a thin dry wrinkled pellicle, which is usually somewhat darker in 
colour. Further, several forma may have almost the same naked eye 
appeacances when growing on one nutrient medium, though their 
behaviour on other media and their microscopic appearances may be quite 
distinctive^ 

For instance, on bread paste there grows a pink torola, a flesh-coloured 
baoi))uB) and a small bacterium, also flesh-coloured* Again, there is a 
yellow micrococcus amongst the species found, that cannot readily be dis- 
tinguished from a yellow sarcina met with in both the Tay and Tweed 
mlen^ when the two are seen growing on bread paste. In the case of 
those organisms which liquefy gelatine, e,g. Bacterium termo. Bacillus 
sub^lis, Violet bacillus. Yellow sarcina, and many others, there are usually 
distinctive features by means of whidi each may be recognised, especially 
if we (M^n observe their manner of growth on other nutrient media. Up 
to the present only solid or jelly-like media have been used, but now tliat 
a Aumb^r of pure cultivations have been obtained it will be necessary to 
observe their behaviour in fluid media. 



Forma of Bacteria Observed. 

The following descriptions will serve to indicate some of the various 
forms of bacteria and allied micro-organisms (torula, sarcina) which 
have been abeady isolated. Especial attention has been given to the 
Tweed water. 

Great difficulty has been experienced in giving any adequate descrip- 
tion of the celour and appearance of the organisms described. Thus in a 
4escnption it is impossible to state the various shades or tones of colour, 
auch as yellow. We have met with growths of all varieties of this colour, 
pale honey colour, bright and dull gamboge yellow, orange, lemon, chrome, 
apd Indian yellow, and so on ; and in some cases it has been only on 
seeing the growths side by side that a striking diflerence has been 
appaceni White, yellow, and brown are the preponderating colours, 
pink and red being next in frequency. 

The only way in which this difficdty can be adequately met in a report 
ia by a series of coloured drawings, which have not yet been com- 
pleted. 

. Jn the microscopic examination, the method of preparation was uni- 
form^ and although the slight contraction of the protoplasm, and some 
other modifications, are produced by the preparation, it serves well for a 
relative comparison of (iifi'erent forms, both as to characters and size. 

The examination and measurement was in all cases made with 
Powell & Lealand's l-25th oil-immersion and Abbe's illuminating 
apparatus. The ocular micrometers employed were Verick's, giving a 
magiiifying power of exactly 2000 diameters ; and Zeiss's screw micro- 
meter, which was used to control the results more exactly. It is neces- 
sary to mention these facts, as examinations made with lower powers 
(^Sfi ^ 8^0 or 1000) do not serve to determine with sufficient accuracy 
the points of difference of nearly allied forms. 

It is proposed in a future report to give exact drawings to scale of the 
more important forms, but for the present it has been thought sufficient to 
state briefly the most striking characters and measurements. 
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Tk» loUoiriog a^ tlie more impor^t of tUf t^^. l"r¥cb hav^ J^i^ 
iMfete<i fixtfo t>o Tw©^d vali^, N08. 1 to §1 ww;e specji^ly pli^f^ify^ i^i^ 
wftlfff telwtt. hfm AW>f>lrfw4, Nofl, JO .^ ?Q ift w:^^! ^few .fe<W TWPW 
points in the neighbourliood of Melrosa Of course some foirppi^ i9^ j^ 
fxeqjgnto^ Mwurrejim m A^ w^tw whei)Qyeif t^^k^. . , . 

.. I. Ortinge j^ or (nmg^ yeXUm poiuts grpwipg oq bw4 Pfrtft ^\m '^ 

moiitliTfi in Ib9 br9»d laateu ^ .. , / 

. MiuroflOoinoally-rOFoid or ^rt Mi4 ro4% 'A to,;6 1*. ^^ t^r^!a<W>.^ 

•■/3L Bwwwb y»Uow gfQwtKflW^4^ ^P rf mipfocpWt. rpi^^d^ oir.ftWiA 

?36'to '4/^iud^uQ#teiraiid '6/i.ial^a^lL, . , . :•/.., li 

'3. llioro ift ^j8. gr<?ivrtli| 4a^dwr htamn U^ i^ptoufi. ^M fe»t, itivja^ W<* 

lifter and jrell^ver is^ col^, It: is Jt^e^ a, ^[iiu|9 q{ ^q^i^fjra^ jj^<<)9- 

nally it has the above appearance. ;,(JfQ>vft.PPt.F^?y ?TOJ4;. . af > m i i 

Microscopically — Micrococci rounded or ovoid, '5 in diameter, and as 
much as 1*25 in length in some cases. 

4. Dark brown or snuff-coloured growth, of considerable thickness, 
especially around the.pi»iit, of ii9iQisiiiUtVm> 0^ its surface, which is 
moist or watery looking, there are, however, a few pale yellow patches. 
On >tiie 8ilrfhu;a o£. this growth is, in «oifcA ptoees, > pe^uy^/dicyf WiM^ed 
iieUiala, ■ ■■,■'..'•( .-/i: 1 

Mi^rcaoopjica^^— A bafiillu& . The isditidual iodS| ^Wh^ jpfAf^tf^, *4 f 
in diameter and 1*25 fi in length. These rods are hollow, ^p4^M^ 4M^ 
€pdsrouBdfld. 

i 6. There is also a li^iter^ but. dirty Ipoown i»^i«», whieb, gm^^ If^fJ 
XBpiKtty and attldBs BcxMaiditnbh ikiokness^ b^t i» e^b tber^ khe^ f^nifi^ 
dep^ossioi^ (prdoably simply Jkhe poinlr of i«9ciUalao^)r. Tbifl fpi^w^h 
iPran > mora moist tJum the iJmt^ (%> iil). -^ . 

l^iieroscqiically-^-Bamllas;. *35 to *4fi ia di^oMi^r, aiki,2 tO'S'5 |v i# 
kngth, fbrmittg. filamefits aamucb. as 12 to 30 /ac^lpng^ in whjiii^ maiy W 
mesk vary dJatuabt apiMr^ foxatiation, thft fepooea \mng ^vqiA.wd. wlJ^itHi 
the rods; '6 fx broad and -8 fi long. , , i 

* Q* ^ moiat cfcfi&mHsdlouf^d (slight bh)wn tinigift) grQWfth^ ^rwling 
Mildly over bcead.pasta. . Thickec^t in tbfl ceetAe^ nh^re ri^, iti^Br^most 
moist and watery looking. , , ,; ^ 

Mictroscoptallj-^^teina; aomewbad 0p{ndte^bftjp9d» . irith^. jHMtly 
fwanted ands^ a^d possibly ciliated^ '6 to $ /a in. diim»^$ .'^ Iii9t 1:1^^ 
length: ••/*;'.,' ... -. ^^,^j 

7. I^e'Cranga yaUow gvovtL MiMfil and of C()»ajwi9i8U» tbi6^I^i^PW^ 
axitandlfigmuch at liha nuirgins^ but evid^itly iiMrewag «o^ii^raMr io 
tfaiekaosB. Extending^ by. pushing ont little thick toi^gv^ agm^tinifay ^qt 
usually iniereating prin0ipa% ii^ Ahioknaaa. . i^ 

Microsoopisaliy^^SfaDrt bacteria, the shortest being jNToid, oti^r^ ^^ 
tbctly rod-shappd, maasurang^ '5. to: *6 /di in bveadthi *7 tQ 1 '1^ in ieip^bit: 

8. Tetlewish grow&, of considerabld tiuckooai, m the foim ofi P!itf^<d«9% 
tottndad, aktatod^ moist, which ruii into one «Eiotha?« but at^tb^i^ |99f 
mardns are crenated. « i \.; 

ifidroBeopioalls^^Oinoid miorocooeiv loaetly ini pairs ^ 'i5 . to 'Q ^, 

9i Siown mmt gDowth, -vteiy aimilar to that of j^^cu 6, bub b«ow«0« md 

with a faint piak tiaga. auiuui^ Utfongh it, aproadfl cat»i(^ IQ bfitb 

extent and thickness. 
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j^ef^ ;//e»4» Ww^t. Bodft apj?JW UpHqw, ^nd are much iif^re Jgralme. thai^ 
No. 7. Some contain small round do^ a^ tbe ^pde. 
,„ IQ, IJtffiy^ , jeUo wt w^tfrj(,oioiat poii;Ma, ^ghtly raised froix tjip bread 
,pa#e j jaji^ W^r^^ ti^ qentre, mwl abading off to yeljpw at t% flaai^ 

Microscopically — *7 /a in diameter, 1 '6 to & /a in length ; m soi^e c^a^ 
{iwrnmc.%W9t^ S t*^ 12 m JfW, in, Wfri<^ ^ 8e$n qypid ^ppr^ ; 'B ^i in 
<^)«^tifii41,^4plej[^th, ^ 

;,.,.},J., I^ii^ti ^^^nvfty^Uoyf p()^^ta pj: o^incmilla^ gi;owing pn the surface of 
the bread paste. These points look hard and glisten^ig^j; titiey dp notj }pq^ 

Micrcfl^^WpaJJlyT^^ ej^tren^ply delicate bacplv^ '3 to -5 u ifi bread% 
'\ ^j}'$ u,ii^ il?ftg|tK wit^l pia^iy free sppres sh^tly wider ihan tte jods, 
^QY^i '4 to .-15 ii^. breadth and '6 to -6 > lepgtilu gqi?^^ Ippger 
%ii(ij^% ypm 4 tp/6^5 ^ in le^gth. 

12. Thick dirty brown, almost cojEE^e-colpiyp^ «r br0wni^hrr64, mai»& 
;^bic)^^ ii|ya4ed ^very partipl^ pf th^ br^ p^be^.both m ^fJj^T and 
jip^w^ a]uj^Qf,. , In ^be a^rli^ stagey thia v^ ia d^sc^f^bed, aa waterjf- 
^9S)^^ oif,^raiWVpeo>;, b^t ^if^m^, la^r i^ ia poy^r^d with % thji^ dry 

. ,. J4igj9e9fpJi5^^^ largie^, i|oU4 ^^teroi?, compw<l ^ «hprt allgMy 
airVed rods. These shorter rodb are pointed at the ends, and app^^ntly 

In the longer wavy filaments there is marked narrowing at ^1).^ BP^M^ 
iffher^ division ia ta]|p»g pJ^oi^- Np eijid^iwei of ^oifa forpaatipp, , . 
. 13, J4^% ^owp^ apfty moisi growth, which poyere ^imo^t the wWe 9^ 
the bread paste surface ; outlines very irregular, with a peculiar ra^einos^ 
^liyp^l^iAC^ ^ ^ WftTgJp. Near tl^^ c^tt^ tbi3,grQw:th Je p^ «c^n^d^ble 
ttiickj^i 4t p^e ojp two pointa there 19 a. faint chrome-y^ow tingp,, bu); 
P9Jk ill <ertai0 Ij^gj^ta, 8i;irface. ali^tfy mamilJaM. ; 

,^jMfi«of^»^ mjcpocpccue : '5f^ Woad apd '7 IPDg ; aiugl^ 

^4oubKtJ[jp pairs ^leasnriug 1*2 li^ l^ng^ 
. jltep^fc^ xn ^Qtfi^ fla^k, ]&ut rathar amaUe?^ -3 ^ broad,, '5 /* longr 

14. A violet-coloured groiivth, not yat obtaiip^ perfectly puce. It ha^ 
80 far been mixed with B. svhtilU, (t made ite appw^l^ce iQ the first 
^p^^^j^^tiipnai jfrpift Tw^ water, and from these inoculations were 
tak^ ^nto oi^^ fl^s, and .upop ppjajtoas. In all cesp? i^ preserved the 
same appeiarance. It grows pretty rapidly at fix»^ a3 a viol^^, iuas£^ 
^htly^X%^ J>^^<i the 8urfa<;e of the bread paata or potato^ 8ome 
^f.,thj9iM>ijQt§ are P-P^rP viplet in colour, and ara mpist cmd ^listaning; 
i^r?:afe TOiq^ p^^rijdue jprpbaUy tp prasence of B. suUiUfi, pr B, t^rmq\ 
but ^y^.tJie^an^Q mp^sti, smpoth, g^^ 

. ,fu gelfttii^ xt ^rowa very rapidly, especially near the aurface, where it 
if^ffk9l^ 4tf^pp% in poptact. with the air, liquefaction takea place within 
jbpvenlyrf pmI^v^jb, .th» liflj^efied area foni^wiff a kind p^ cone, with a seriea 
of small bells or beads near thar apex. The violet growth i^adp up of 
,^h9ibqc]Ufii|m9s^^ai;]i^. to t^e bo^rn. whera it forms a most beautiful 
object 

^ .^iflfroBcpm^ granujlar bacillua> "6 ^ broad ^^d -8 tp 1*6 long, in 

W\^ Wy ne a^i^ spore-formation, 

^$, Anojtheff brpwy growth, with a alight yellow tinge^ Small, moist ; 
^^wjjig yenr rapjdly. 

, ]|iLlprP9Copica)ly-~An extremely delicata hyaline a^id granular bacillus, 
% ^if isi diia|n^t;ar» apd of yewus lengths. 

1^ ^ pra»ga Of gfunbqgiB-poloi^'ed growth, ip the form of a maas of 
i9PnD^^I^ wck^a^c^^ ^pr^^du^, a^ at tbi» ii^argixuk Th^ colour i? 
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deeper whet» the growth is tlfickest, Le.^ near the centre^ and lifter at 
the margiaa The mass at a whole is moist, but it is covered with a 
delicate dry fihxL Slightly mamillated. 

Microscopically — Ovoid microcooeus. Many partially divided, resem- 
bling short rods, bat nearly all can be resolved. '4 /x broad and '6 to 
*65 ^ long. 

17. A beantifnl moist solidiiir or cadmxam-yellow growth of con&id^^ 
able thickness, which spreads pretty rapidly over the surface of the bread 
paste, and has a nomber of snudl mamillatod projections above the general 
snrlaoe of the growth. 

Microscopically — A torula, the cells of which sphedoalf ovoid, or 
oblong, averaging *8 /a in transverse diameter and 1*4 /a in length. 

18. In a large number of flasks there is a flesh-coloured very wateiy 
mass, which grows widi extreme rapidity. It spreads rapidly at the 
margin, and may attain a considerable thickness. When it dries at the 
margins other forms do not encroach upon it 

Microscopically, it is a slender bacillus, *3 to *4 /m in diameter and 
1*2 /A in length, forming dense masses of filaments, with some round 
spores *4 /Qt in diameter, the formation of which is well seen. Offers 
from No. 11 (yellow bacillus) in the much more hollow character of ltd 
filaments, the hyaline masses which they form, and the mode of iqpore 
formation. 

19. A second very similar but somewhat drier flesh-coloured miss wiw 
also found. 

It consisted (microsoopically) of very minute baeteria *2 to '3 ftn ia 
diameter, and 1*3 to 2 /a long, packed in dense masses. No longer filar 
mentsseen. 

20. A third flesh-coloured growth consists of oblong microeocciy mostiy 
in pairs *5 ^ in diameter and *8 to 1 /ia in lengtii, or actively dividing^ 

21. There is also another yellow growth, somewhat similar in its naked 
eye i^peacances to No. 8, but microscopically it is seen to consist of very 
minute delicate bacilli, -2 to *25 ^ wide and -8 to 1 /i long. The 
outlines are very faint, and distinct spore formatioii may be Been* The 
rods are straight or slightly curved, 

22« Light brown, moist growtL 

Microscopically— Short solid rods with rounded ends, very various i* 
length, 1 to 2 /D^ and about '5 /x broad. Seen to be dividing actively; 
but with no spore^formation. 

23. A pink growth found in some of the flasks, almost like pink eomli 
growing on the surface of the bread paste. It is delicate rose-pink, diy 
or moist according to the medium on which it is inoculated. It may 
attain a consideraHe thidmess, when the margins are usually soalloped. 

In gelatine the characteristic pink growth is found only at the. free 
surface. Along the track of the needle the growth is less luznriant and 
is dull grey, in which a very delicate pink shade may be made out It 
does not liquefy gelatine. 

Microscopically — A torula, the cells of which are '6 fi to 1 or 1*25 /t 
in diameter. 

24. There is also a yellow torula growing in some of the flasks. In this 
form the cells are more rounded, and measure only *5 to '65 /& in diameter. 

25. One of the most common if not the most common of the putre- 
factive bacteria appears as a glistening grey layer on the suidbtoe of the 
bread paste, on which it grows wltiii extreme rapidity. This mdst grey 
layer gradually becomes darker in colour: When inoculated into geli^ilKe 
it liquefies it very rapidly, especially at the upper part of the track of the 
needle. A funnel-shaped d^ression is formed containing a slightly turbid 
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inid tinged witii green. OradnaQy the upper layers of gelatine are com- 
pletely liquefied^ and ^e liquid is of a more distinctly green bolonr, whicth 
later becomes deep citron yellow. Growing on bread paste, it gives rise 
to a strong pntrefoctive odour. 

Microscopically — -5 to '7 broad and 1*5 long, bacterium termo. 

d6. A Tery pale, almost (oil paint) white, opaque growth, which ex- 
ttoda over and throu^ the br^ paste, making its appearance on the 
Ottder Burfisce, discolouring it somewhat. On tfa^ surface of this growth 
tbei^e is fomed after a time a darker, thin, dry, wrinkled film, which 
gradually becomes thrown into folds. This growth spreads rapidly over 
the whole sui€ace of the bre»l paste, and ultimately obscures most other 
forms which may have started with it. 

Inoculated into nutrient gelatine an opaque white line is seen along the 
track of the needle. Liquefaction commences at the surface, and slowly 
following this track works downwards, a thick, dull white precipitate being 
clepoBited at the bottom of the liquefied portion, which is usually slightly 
opaque. When a drop of water has belen shaken up with the nutrient 
jdly and left in the test tube, the presence of this same organism may be 
«UBpecked when we see developed small, dear, rounded spaces in the jelly, 
with a dull white deposit at the lowest part of the globule. It causes 
iiquefactiDn of the jelly more slowly than bacterium termo (No. 22). 

Microscopically — ^A bacillus about 2 /a in diameter and from 6 to 
8 ft long. Sometimes seen in longer threads. Distinct Bjpore forma- 
tion, the spores appearing at smaller parts of the rods. 



Tay. 

The following are the most important species which have been isolated 
from Tay watwr:— 

h A brilliant moist cadmium yellow growth which spreads somewhat 
rapidly over the surface of the bread paste, especially if the surface be 
moist At the point of inoculation the growth is thickest, and at the 
centre of the growth the bread paste is completely covered, but nearer the 
margins the yellow growth runs in die fissures or depressions where the 
moisture is collected. 

In gelatine, on the third day,- there is a grey point of growth on the 
aorfaee, but aa yet no liquefaction. On the seventh day it has assumed a 
yellow tinge, and the gelatine is slightly softened, allowing the surface 
gTO#th to sink into a kind of cup. 

MicKoscopioal Characters — It consists of nmnded cells, single or doul^e 
or budding, *7 to *8 ftr in diameter and *8 to 1 /x in lengtk A yellow 
torula. 

2. Light brown mass, growing as smooth light brown or fawn-coloured 
elevated patches on tiie surface, of which there is some sli^^t roughening. 
Some ei these patches grow directly on the bread paste, but o&ers are 
seen on the surface of the yellow growth above-mentioned that occurs in 
the same &wk. 

When inoculated with gelatine it does not give rise to liquefaction at 
the end of seven days. There is simply a small pearly-grey growth at the 
surface, somewhat thickened at the margins, which are scalloped. A very 
delicate growth along the track of the needle. 

Microscopically — A minute rounded micrococcus *35 to '4 /a in diameter. 

3. White oil paint mass mamillated with pure white points growing on 
the surface. Surface smooth and glistening, but dry. 
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11^ p^r|;9 of grpwtb tl^s fpp^a^i of. a bii2iA)^^giifi^i]j,l4i^ge,.btt^,,Yl)r^ 
^wed by th^ growth it ia a l(w4eii^^frey.vitli,aAligfet ^j^^Qf^gjEX^ .1 

Microscopically — It cousista of ovoid mipmpcM^i (lu>9|Jew^t yim4^ 
size, -6 /I, bBoad by •§ in long. . . .,, ' 

.4, Maoist jQHUDge growtli,.W)Nwhrti rpi:^gh0w4 oft thfti^urfp^,/g«Hwng 
most ireadUy i^ tbe moist^r p^rta of th^ bcead PM^te y ifi. f ¥4 , nn^p^ ^^^7 
biMe headway o^ a dry eujrface. lit fpUo^ tim.fpml^ B^ofi;f^^ wlw^if' 
^pp^rs «)mb d«ep^r ii* CQl€»r. , P^ter. b^ioo^isfi ftiwiqv W) tbf ^U^^ 
jal^iratipma , > ., ,: . , 

MioroaeopicftUyr-rOvoid wWrofiWci 3^ fM br<wd jni4/4A Wngj .|W»l?y 
arranged in pairs, but some are single, aoicl p^]^^ir^a)^j4;i cjbfiiq^rr / . r 

5, Light yellow groirth witb j«fBootb nwiflt ai^rf^^s grflwipg rftpj4iyj pnd 
^tending oven aurfiite, butiH^t pM«^Qg th^ wfdqr surface, of the^ ^^afl 
paate. ,..,..,. .. .- . .,• ,:,ii- ,... ■•'.,, 

MiwoppopiofOly-r-Caasil^ta of oTfwil peUe, -7 /^by '8, to I ^,jwtow4'B' 
pain^ oloa^ra of f oqr, fir imnMaep. Am^if^ > ''/ ; ; » 

$, Thick, moist, oreaioHcoloimd or ^Lwoet fafra-celp^ife^ gfftwthi W^ 
iip<rf asefaeaof nwiilUeo^mali ft^t^^ei^ |i(siiiMeilg§E)wi^ 
^ well 48 latorally, ' ]. v :^ i// 

Mi<^fK:opk:alJ^y^t.4»M^ o<..w^ Qf wecwQW aw^gjj^gjaboiMi 
'9 fU > . .,,.,'/...;;'• /' -,, .,-^ ,',/ 

. 7. A igvoe^ fill*, qomwbrt.w^ «nd gUjiteiWtt r Wfe<growiB« xeqr 
rapidly, resembling o«^«i0aQ PWb«**<WWW 4^>}wprQ|^.j?fiinfep%;ft^ 
sarface of the bread paata 

Microscopically — It consists of delicate bacteria somewhat granular and 
often slightly bulged in the middle. Transverse diameter, '3 to '35 /x ; 
length, 1-2 to 1-6 fu 

Spore formation in varions stages at end of rods. Oval spores, '4 fi 
broad fwid -65 /• loi^ ; ' • i' ^^^ ii 

8. Yellow or orange-red mass, growing especially whftft IheW ift.^la 
apCQm^lAtioo of mxnitiEife^ Md tWtf ore; in tib auioi b^twje^ti.^e Armnbs 
of bcead paat^i but apvera aliaoat the whoto aiorfaoe* . > v L ; >,: 

, In galatine il apipe$ra to hav^ » idighl pink tinge when eufuiofid by 
refleotod light, b^t ie ovai^ AA.soen iigi iraoanaitleii 4^t. Along, th^ 
tnickof the aeedle.it.growaaa a pate gmfietoPtkjmdd up* of •WW^ 
apherules. It doea not cau««e liquefaction. . ^ > 

The Qovar glaeaea uaed m ji^ifi caae wi^r^ loo ihiC^^Atid it wa$:f^mi4 im- 
poaaibb to vi^w the -^til» ia objiectiffnB, bo^ the^ ofgfmmx ^.^gmifi^ tA bea 
abort ovpid or xouqd-aKkded.bac^iun. -i: /.,. 

9. Light brown growth, in which there ia a pink tinge^ forimog a thid^ 
dark fleah-oohmred inaa$» tba aurfaoe. of. wbich ia.diyt and ^lempig. as 
though a thin film W^ b^a diied aad ibim vgrittiluvi. JSa dis^akmyatiaB 
of the bread paste. . ; -• .» 

MinroaeopicaUy^^It ooi^ista id email delioatiB ^pimidar ai^d «MDewhat 
yaifiooae bacteii^ *$ /pi in breadth and 1^6 tro^ ^ ia l^qgth. • . * ;.. ,- 1 

10. These ia alao ^ much darker t«<own, wi^. likfi the aboiTfi^ esc#pt in 



Microscopical characters — A large bacillus, with rounded ^tiih$ "1 to:f£ 
M in di^m^tar and 2 tQ 3 fi i»'longlb. . : * < ./ 

SpprciaoToid, *7 /t^bseyadand 1 to l'8t/i(lgs#. ; Ii 



Digitized by 



Google 



if^^Fktik^r^iiM^fip^^^^ t66 



- AP^NDIX ?.— No. Xn. 

•' .1 ' ' • ; 

SKPOBT on the PBTSICAL 0B8EEVATI0NS made for the 

. ntHERY BOAi^ forSeOTtAND durmg the AxrtntarTjf 1«S5 

. in file M<m^ t*iittu By JoHifGipsoK, ?h.Dv, Senior Demonstrator 
' of phemiktty, tJniVBr$ity <rf Edinburgh. Wilih Plates Vt aad VIL 

• '■ I ' ■ • ; ' : ' : - ■ 

, EiSLY in Angoit 1883 I Was [iiivit^ V Bro&asot Cos^ar Ew^rt to join 
a ^entlfic expecBtbn to the Moray; Firth, imd to carry -oat pbjrsieal and 

' chemical work in conueotiajn therewith* Ai otiy a v^ry lew diays were at 
my disppsal it was hoi possible, to mttke pre|>arttionJ9 for any yery extended 

, or syste^tic series of obserration^ The expedition was ih faet of a 

* tentativ^ nature, and I iherefbre d^^oted Inyaidlf ^hieffy to lAyiii^ down 
. lines fot that futolre Work for Which it was then hoped, the indispensable 

fadtitied wonld be granted by Oovei^ment in the JW f <^owing. 
The delay in drawing i|p this re{)oil hsB been in part cati^ed by 6ir- 
' cnmstanpes beyond my coatrol) but has mainly aj^isen from my having 

been led into s^ somewhat eztonded teseatch, in order to ascertain the 
, degree of accueacnr of the elegant method fot the determination of specific 
^ grwritie^ of li<ttiids originally dtie to SprengeL {GAem, 8oe. Jour. {2], «. 
, 577). The greater portion of this report conflista of a dedeiiption of a 
. speeial adaptation bf this method to hydr^graphio work, and , of a dis- 
t cuiislon of the rwolts l^faich I have obtcdned by it 

*Sie most of Hie work accomplished by iae during the ezpMitiOn Was 
! carried dot on board H.M.S. ^Jackal,' and consbted chiefly 6f tempera- 
tare observations and in the collecUon of sam|)le$ of water kt diflferent 
« points or stations, as o^^rtuniiy presented itself, bbtweea the intervals of 

the dredging, whidi occupied the greater part of each dayi while the 

expedition lasted. 
Ooludn three of Table I., gives the numbeif of ^e Itation as miarked.upon 

the Adoliralty Chatt tised durio^ th^ Expedition. 
Statiob means eimpty pluce at which a halt wai made in order to \&t 
I down th^ dredge or trawl, to take teihperatures, or to coUeot samples. The 
: portion of each station wtts detentined aa closely as possible by cross 
I bearinga The parincipal statioiis ar^ indicated in the chart (Plate VII.). 
For these I am indebted chiefly to the kind cDurtesy of iLieutenant 
1 Steele of H.M.S. 'Jackal' Dttring the latter part of the Exjpedition they 
; were determined by Mr Ji A. Macdouald, in eommaod ot the Fishery 
> Board ctuiser ' VigUant/ on board of which vessel the latter part of the 
I observations, viz^ those taken frook 8et>tembei^ the 11th to September 
' 21st inclusive, were mada To him also t am much indebted for the 

asstetande whioh he at all times so relMlily gave, and for the interest which 
; he took in the work. 

llie temperatures were taken parUy With ordinary maximum and 
' minimum thermometers (17, 18, aiid 19 in Table I.) by Caasella, and 
I belonginjg to the Admiralty. By September 5th I was able to use one 

* of Negr^tti and Zambra's reversing thermometers (R, in Table I.), fitted 
! in Comiiiander Magnaghi's frame. All the therhiolneters used were care- 
I ful}y compared with a EeW standard^ but within thd range of temperature 
; I met with, no errors were detected Sufficient to justify the application Of 
I any'conectioiL The temperatures fciven i* Table T. ar« therefore thoSfe 
i actttaUy obserted ahd noted down at the time. 

I '^e depths given in coUmn four were obtained by the soubding line, 
and^do ^ot pt^tend to any great accuracy. 
'iikJB Afeihle require no f atther expUmation. 
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TABLE L 







No. of 


Depth 

in 
FathB. 


Thermo- 


Surface 


Bottom 


Thenno- 


Date. 


Time. 


QtstiozL 


met«r. 


Temp. 


Teny). 


nrter. 


1883. 
















August 14, . 


... 


9 
10 


9 
9 


19 
19 


547 
54* 


52-8 
62-7 


19 
19 


i> »> • 




11 


11 


19 


54-7 


52-8 


19 


i> » • 




12 


19 




' 


52- 




*) »i • 




18 


21 






51-8 


19 


Z A ' 




14 


4 


«! 


65- 


54* 


19 


it *^> • 




15 


16 


S. 


53- 


52-5 


... 


>f n * 


10.26'a.ixL 




12i 




64- 


52-8 


... 


:; f«. : 


10.55 sum. 


ih 


10 




58-8 


68- 


'••• 






18 




58- 


58- 


... 


: 1^ : 


L15p.iii. 


18 


18 
20 




54* 
53-5 


53- 
51- 


... 


«i n * 




19 


88 


18 


52-5 


51-8 


... 


n w • 




20 


38 


18 




52' 


••^ 


i» n * 




21 




19 


52-9 


51-9 


«.. 


n n • 




22 






... 


51-5 


... 


» i» 




28 


88 




, 


52- 


»»>, 1 


» 4 "^ 


4.86'a.m. 


24 


25 


19 


53- 


52^ 


... 


n 20^ . 


1.0p.in. 
2.80p.m. 
4.80 p.m. 
9.20 a.m. 


25 


8 


19 


54-3 


58-7 


... 


» *^» • 


26 


12 


19 


56- 


587 


-. 


II II 


27 
28 


3 


18 
19 


54- 
54-6 


541 
58-3 


*•• 
18 


10.80 a.m. 


29 




18 


64- 


54- 


19 


II II • 




80 






... 


... 


*.. 


» II • 


11.45*a.m. 


81 




18 


64-8 


... 


... 


» II • 






4 




54-8 


53-8 


19 


Sepl 6," : 




52 


6 
13 


... 


52-5 


54- 
54- 


R. 


II 1) • 




58 


22 




64- 


53- 




;; \ '- 


12.15k. m. 


54 


23 




63- 


58- 


... 


» ^f • 


2.0 p.m. 

aop.m. 

4.0 p.m. 


55 


24 




52*8 


68* 


... 


» II 


56 


28 




58-5 


58'8 


... 


n II • 


57 






62-5 


52*5 


... 


II II • 


58 


26 




52-5 


627 


..>. 


1, 1. . 
II 'i 

■1 ; 


10.56'a.m. 


59 


88 




52-81 


527 


a 


11.50 a.m. 


60 


... 




52-8 


62-5 


... 


lO.SOa-m. 


A 


14 




527 


52'6 


Z 


Z 11 . 


11.45 am. 


62 


8 




58- 


52-6 


... 


» 12 


11.45 a.m. 


63 


88 




52-8 


52-8 


... 


11 *■"* • 


8.15 p.m. 
11.40 a.m. 


64 






52-5 


•52-8 




: is. : 

II II 


65 


Sffii 




58^ 


58- 


... 


2.80 p.m. 
8.50 p.m. 


66 

67 


24 




54-2 


53- 
53- 


... 


" 14 ' 
II *^** 


2.0 p.m. 
8.35 p.m. 


68 
69 


"8 
15 




55*1 
56- 


63- 
58* 


•• 


II II • 


70 






551 


681 


... 


: li. : 


3.0p.m. 
4.40 p.m. 
8.80 p.m. 


71 


... 




54-5 
54-5 


54- 
55-1 


... 


II M 


ih 


8 




55* 


54-5 


... 


n ft • 
tt n 


4.20 p.m. 


ih 


... 




55- 
55-3 


55- 
55-3 


... 


» i> • 


... 


74 


i 




55- 


55- 


*., 


i> ^h 


10.0 p.m. 
1.20 a.m. 
6.10 a.m. 


75 

ih 


14 




54"4 


64- 

54-8 
58-8 


... 


ft ft 


8.80 a.m. 


77 






54-6 


54- 


... 


tt tt 




78 






54-1 


54-1 


... 


n tt 


... 


79 










•.. 


n tt 

tf tt • 

it ft 


4.0 p.m. 
2.80 to 
4.80 p.m. 


80 

}81 

82 


"h 




66" 


56"- 


^. 


ft tt 


... 


88 








... 


».. 


li ; 


10.0 a.m. 
7.80 p.m. 

to 
9.80 a.m. 
9.0 p.m. 
9.0 p.m. 

2.50 a.m. 


84 


— 




55'-8 


65-8 
571 Max, 




» 20, 


II 
tf 

it 


... 




... 


55-8 MiiL 
64-2 
55-2 Max. 


1" 


„ 21, . 


t 






... 


53-8 Min. 


i 



Digitized by 



Google 



of tke^ Fi^f^ JBoaTii for Sc&UcmoL 191 



CoUecUon of the SampUi of Water. 

Tbe samples were collected by means of the slip water-bottle devised 
by Mr J. Y. Bucbanati. The construction and working of this water- 
bottle, whicb 18 made of brass, will be readily understood by reference to 
figs. 1 and 2 Plate YI 

The body A consists of two discs a and a\ separated by three radi- 
ating brass plates cc. About quarter of an inch of the upper outer edge 
of the disc a is cut away, and its place taken up by a ring of india- 
rubber, indicated by the shaded line y. On its lower surface the disc o^ 
which is perforated in the centre, carries a stopcock b, h' being a small 
plug attached to the bottle by a short piece of chain, to prevent any mud 
from lod^ng in the stopcock, should the water-bottle accidentally touch 
the bottom. The disc a' carries on its upper surface a hollow dome d. 

The other part of the apparatus consiBts of the hollow cylinder B, 
which is first strung on to the line, to which the body A is then attached 
by means of a ring. Holding the cylinder B in the hand, the body A, 
with a heavy weight attached, is let down to the desired depth. When 
this has been reached the cyHnder B is allowed to run down the line, its 
lower edge ultimately coming to rest on the india-rubber ring g. During 
the descent of the cylinder B, free circulation of the water takes place 
through the ring of holes near its upper extremity. The water contained 
by the cylinder B, at the moment of its reaching A, is expelled upwards 
l^ the dome d^ which finally closes the holes, and thus prevents the 
escape of water while hauling up. After removing the plug h\ the water 
thus collected can be run out through the stopcock. 

The working of this ingenious though simple contrivance is thus a very 
easy matter. With proper care, and by rejecting the sample whenever &ny 
displacement of the rubber or hollow cylinder is noticed, very reliable 
results may be obtained. 

The samples collected were in most cases bottom samples; that is, samples 
collected at about one fathom above the true bottom. The surface samples 
were collected at about one fathom below the true surface. 



PreeervaHon of the Samples. 

I at first intended to determine the specific gravities of the samples 
within a few days of their collection, and for this purpose brought a balance 
with me to the little station-house of the Expedition. 

Practical difficulties, however, which I need not detail, stood in the 
way oi the attainment of the necessary conditions for accurate weighing, 
and I therefore, after several unsuccessful attempts, reluctantly gave up 
this part of my original plan. 

I had taken with me a not very large stock of glass stoppered bottles of 
about 750 cc. capacity, but when I saw that the samples would have to be 
kept a c(Mi8iderable time before being examined, I discarded the glass 
atoppers, and adopted the following method in order to prevent loss by eva- 
poration. The carefully cleaned bottle was rinsed out several times with 
•mall quantities of the sample of water, run out direct from the slip water- 
bottle, and then filled up nearly fulL A carefully selected ordinary cork, 
well moistened with some of the sample, and covered with a piece of pure 
thin sheet rubber similarly moistened, was then inserted well into the neck 
of the bottle. The cork and rubber were then cut flush ofif with a sharp 
knife, and the entire mouth of the botUe covered with a quantity of fine 
s^aUAg-wax, This method, which is recommended by Bunsen for the pre- 
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servation of samples of niueial wat«r, U superior X belieyOi to anything 
short of hermetioal sealing. 

- DQifkigtiiola«|{«w.daysX wasfQreedtonfeboMeeolMi^Bn^t 
ti^ni my sto«)k hd>Ybkg mo o«t4 The sao^plps from ji^jkionft^ 80 ^Vm[^4 
W6fe leoUected in hkMk pini bottlesi and loosed in tbo a^ve mann v. Thf 
samples from stations 69, 70, and 73 were collected ^^ iv7iditgpaonthB4 
htMeB harii^ good |^s ^tto^persk A layar of sealio^waz /covered :the 
wJlolo of tha vfpar stvrfaoe ol tha flat aloppa^ which .^^^naproovQiEi 
QQt«i$ed and hold down with a piece of oi]^ aUkifirpUy tied roun4 th^ 
peek of the boltia - . : . . i 



MModfaf the IM9rmmatu)n qf the ^eeific iSr<wiii^ 

In choosing a method by whioh to determine., th^ specific gBStvitiea, I 
^rai guided by Ihft fcdlowiBg eonsidecationa :-^, 

AU fllethoda inVolting correetions^ ba^ed onobs^rvatios^^of; the esjpai^ 
aioi) of saa water by heat, are liable to penofia o)p0ection«, . In th|B ^t 
place, the ob9ei:vations as yet made^ though Quxnerqus and eUbor^tie^ 4o 
not agree enffieiently with eaofa otJier. In th« ^e^pod place, all s^cb 
observations haw beeit made either with . sea watai^ or with aea watav 
diljated with pare water, . ,, 

Now the samples which I had coUected, were for the greater part 
lafcgely dikubed with river water, the diaract^ of which, is yeiy imperfi^tiy 
known ; and thinking it a matter of great interest to aaoertain. whether the 
brackish waters of the Moray Firth di^ appreciably fr<nn sea watef 
dihited with pure .^ateri it seemed to me improper to jusa ai^ method 
involving the a88un]^>t«>n that the cpeffim^ of o^pan^on by haa^ i^ 
idtobioal in both O^see. 

Now the only way to avoid the necessity for sncb correctionfl^ and at 
tiia same timd to obUon resnlts striot^y comparable with each ptbei^ is to 
axcludft idtogether the iafiuence of difference of tepiperature by oompaxipg 
the different waters with eaeh otbecj and with pura water at one and Um» 
same temperature throughont. 

After some trials, I resolved to determine at O"" C. the specific gravities 
of the samples I had Collected, ^d to i^Mpky for this purpose the 
elegant form of pyknometer devised by Spr^n^^ Although thif apparatus 
is well known, I may be permitted to give a snort description of it, for the 
purpose of making my mode of working intelligible. 

It consists simply of a U tube, the open ends of which terminate in two 
tubes of narrow bore, bent at right angles in opposite directions. 

The U shape is adopted for the sake of presenting a large surfacoi ^nd 
thus rendering the instrument sensitive to changes of temperature. 

One of the narrow terminal tubes is drawn otit at the end to a Que 
capillary ; the other, and wider terminal tube, has a fine mark etched on 
it» about an inch below the bend. 

For brevity 1 shall, in what follows, refer to the apparatus simjply as 
tkt tube, and to the narrow-bore terminal tubes as the capUliiry terminal 
and voider terminal respectively. 

In order to fill the tube the wider terminal is dipped into the liquicl, 
and suction applied to the capillary terminal. 

The level of the ^ater in the wider terminal can be adjusted t^ the 
mark by applying a piece of blotting paper to the capillary terminal. 

The great advantage of this form of apparatus is that, after being filled 
with liquid at a given temperature, it may be allowed to assume the 
temperature of the balance before weighing ; for, as the liquid and tube 
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expand pr ooatr^ot with cliimgia^ pi temper^tare, the level o( tliq UqflW in 
a^ mi^ ^fmnol 4b69 and f^llsy ihit capillary tfsniHual rpwaining jfuU all 
tto vMtef tQ ii^ ^ooe of thp liq^iid i» expelled fml^ U^p ^pax)P¥>4 ia /ao 
ffiPM* HP to wmfi the U^uui t(^..m(W t%* fi^l fh§ wjioje pf thp wid^ 

My rea«Oiifb fof pralearripg thi* n^ethod i^eria the followuig ;— r 

!« t)^ gint pl^ th«. results w^e 3are to be ^t least %» accurate as 
those obtained by aqy pthpr method M^berto adopted for the purpose. 
Tk^y WQiJdt inpreover, b^ fr§e from the sources of error attacl^ng to the 
d4|eci»j|)l^ti0& of the coefficient of expansion of sea wat^r, ^d from any 
cU^^ a# tp ^ a^lioability of such determin^ons to the individual 
0<MRiplei|t Finally, ^e is^^lta themselves, t^part from any value they mig)it 
ba?t aa beo^^ upon tba hydrogpr^hy of thci Moray Firth, wotud have 
^^^naidfWt^bl^ iot^res^ a^ foroiib^ a aftvere t^t of the accuiaicy ai^4 
gmm^ y^lue of t,h^ oie^d 

,^be m0^ 9t Wf^rldng waa as follosra i — The tubes, whiph were of uot )esa 
t))i#?0!^at (jap^ity^ we^e first thoroughly cleaned ))y repeat^ rinsing 
w'\0^ dUtiHad P^tar, a^di when ^ecessary^ ^ith a little dilute bydroc^Joriq 
aiuid* They wen^ (hen carefully dried in&ide by placing them in hot dis- 
tilM yf^v^m^ ti^n passing a C}irrefit of pure dry ai? through , th^ou 
3owa time, after every aign pf moisture had disappearpd th^ were tajcen 
o^ oav^uQy wiped with a fine old Uuen handkercjiief, ^d ^Uowed to 
st^Ad fpr, <tt Ji^ailt m hour in the balance-room before weighing. 

Tbe^ iv«nd next fiU^ with pure watef, by dipping tjie widi^r terminals 
i^ ^ watw aod <M)m^ting the capillary termKiaU with a water auction- 
puoip^ \tf: me^pa of a pigoe of bl^ck crowquill ii^dia-rubber tubing. The 
W^t» vnl^aoisad rubber balls and tubing uaually supplied for this pur- 
pose are quite unsuitable, aa it is almost iippo^iblp to prevent sojpie of 0^q 
Ipoeo adherent matter, with which such rubber is weight^, from eotpring 
tb^ uihrn^ 

Xhe lubea ^ing bj9QP filled considerably ovef the finely etch^ m^rks 
on. the wider terminals, were placed four, six, and even eight at a iimQ 
ip a semi-eolid mixture of pounded ice and water, contained in a tub 
pugridfd with a false bottom of perforated laad, beneath which was a layer 
of Um^ Without this fals# bottom perfect uniformity of tepfiperature 
ffPIO top tp bottom could not be attained whenever t^a ^urrpunding 
tampapatiure was much above C" C. The temperature of t\xe i^^ and water 
sim^Htadiug the tubes« which latter were alwaya placed so as to be at 
l^t 4 iuches from the ^ide of the tub} never varied perceptibly during the 
pfocisi of epoling down to 0° C, although the thermometer employed 
was a Kew standard, divided into half degrees Centigrade of nearly 
i'i mm* in length. , 

' The t^bee while iu the mixture of ice and water were supported in 
cyliiidriad cages of widely perforated zinc. Each of these cages waa 
capable of supporting two or three tubes, and as they could be moyed 
feeely through the lee and water, local difEerencea of t^n^peratur^ were 
easily avoid^ 

Tba.)evai of the iea and water was kept about an inch above tiie etched 
niAfb^ <)D the wider terminals As soon as the level of the water in 
the wider terminal of a tube became constant^ a piece of blotting p^per 
was applied to the papillary termipai, and in this manner water was drawn 
off untU tba levQl in the wider terminal was only slightly above th^ etched 

t^ltar a few minutae the tube was slightly raised by means of the 
altaahed platinum wiie, so aa to bring the etched mark just above the 
l^lial (rf tba io^ and water. 

N 
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Ab quiokly as pofldble water was drawn off aa above, until the lowvtf 
edge of the meniBcna coincided with the mark. The tube was then lowered, 
and allowed to remain for a few minntes lowered in the ice and water, 
when if, as was almost invariably ^e case, the level of the water remained 
constant it was taken out and suspended for ten minutes in pure water 
having the same temperature as the room, then car^uQy wiped dry and 
allowed to stand in the balance-room for an hour before weighing, the 
open ends being loosely closed with small glass cape. 

The whole series of operations was then repeated, and if two weighings 
agreed to within 0*5 mgr., the mean of the two, after deducting the 
weight of the tube, was taken as the uncorrected weight €i distilled water. 
With proper care the difference between any two such weighings was 
well within the above limit When the difference was greater than 0*5 
mgr. the determination was repeated. In such cases the difference waft 
almost always much greater than 0*5 mgr. ; varying from about 0*8 mgr» 
to 2 or 3 mgr., and was easily traceable to the following source of error. 
If the neck of the small cap be too narrow, it is not easy to avoid touch- 
ing the glass with the end of the capillary terming, in whidi case some 
of the water flows out by surface attraction, and spreading over the inside 
and along the neck of the cap gives rise to considerable lose by evapora- 
tion. On one occasion differences greater than 0*5 mgr. were observed, 
and traced to a want of care in keeping the temperature of the bath con- 
stant Such results were allowed no influence in determining the mean. 

The operations were exactly the same when the corresponding weights 
of sea water were determined. The tubes were rinsed out with the water 
in question not lees than seven or eight times, using small quantities of 
about 5 cc, and allowing the last drop to drain away each time before 
proceeding with the next rinsing. 

Before proceeding to the discussion of the results obtained in ^e above 
manner, a few words are necessary on the balance and weights employed, 
on the mode <rf weighing, and on the reduction of the weighings to 
vacuo. 

It would be out of place to enter into a detaUed description of the 
balance which I used during the whole of this investigation. It is enough 
to say, that it was specially constructed for me by Oertling of London on 
linee laid down by Professor Dittmar, one of the first authorities on chemi- 
cal balances. In an elaborate report upon this instrument, Professor 
Dittmar found the delicacy of the balance, even when at the maximum; 
to be practically independent of any charge up to 200 grammes, and such 
that the probable error of a weighing executed in the ordinary manner 
was only ± 0*007 mgr. 

By taking the mean of six individual determinations as obtained by 
seven readings of the excursions of the needle, the probable error was 
reduced to ± 0*003 mgr. 

In summing up his report Professor Dittmar remarks : * This is by far 
' the finest bdUtnce that ever passed through my hands.' 

The balance was repeatedly tested during the course of the investi* 
gations, and the resMts fully corroborated this estimate. I gladly avail 
myself of this opportunity to thank Professor Dittmar for the many 
valuable suggestions he has from time to time made to me. 

The weights employed, also made by Oertling, were of platinum, and 
were compared with each other, and the errors determined, heiore tht com- 
mencement and at the end of the investigation. On every occasion on 
which the balance was used the zero point was redetermined, and in each 
individual weighing not less than five excursions of the needle were noted, 
not including the first, which was always neglected. I feel certain, there- 
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fore, tlmt I am well within the mark in assumiDg 0*05 mgr. as the mazi- 
mnm error of any single weighing. 

The tempenktare 6f the balance-room and the height of the barometer 
were regularly observed. I made no hygrometric observations, btit read- 
ings of the w«t and dry bnlb thermometer, taken within a mile of the 
balance-room, by Mf Blackwood, were kindly supplied to me. In order 
that the humidity of the air inside the room might be as nearly as possible 
the same as that outeide, the door and windows were kept open for some 
time previous to weighing. 

I am well aware that the corrections for humidify thus arrived at are 
but roughly approziioate, but I thought it better to derive them in this 
manner rather than to apply a constant correction. 

A -very considerable error in the estimated amount of moisture in the 
t&i does not affect the result in the fifth decimal place. 

From the data thus obtained the density of the air was calculated, and 
the oorreqponding corrections applied to all tiie weighings. 



Discussion of Results. 

The degree of accuracy to which I have attained by this method will be 
beat seen by an inspection of Table II., in which I have collected all the 
neceesary ^ta. After the above description of the mode of working the 
tabb will speak for itself, but a short discussion of the results may be 
useful 

Sprengel, in a paper describing this form of pyknometer, gives the 
rtncdts obtained with one of them in two sets of three weighings of water 
at 15^ C. and 16^ C. respectively, the maximum difference between any 
two weighings at the same temperature being 0*1 m.gr. Though I have 
often in individual cases obtained results fully equal to this, I have not 
been aUe to attain to this degree of accuracy throughout. Sprengel's 
weighings being, I suppose, all made within a short time, were not 
reduced to vacuo ; and I at first thought that, as a considerable lapse of 
time was unavoidable between my weighings, the neglect of this reduction 
to vacuo might account for the discrepancy. This hope, however, was only 
▼ery partially fulfilled No doubt in some cases the improvement was 
very marked, yet in others the effect of the correction was to increase the 
differences considerably. If the mean be taken of all the observed differ- 
enoes between the several duplicate weighings, both of distilled water and of 
the^ samples of sea water, it will be found to be 0*22 m.gr. as against 0*18 
m«gr. in the case of the weighings after reduction to vacuo. The gain 
over the whole is tiieref ore slight but still unmistakeable ; and in view of 
the Tory considerable influence of this correction upon individual results, 
it is evident that it would not be safe to neglect it 

Sprengel points out in his paper a source of error, viz., the inconstancy, 
even to the extent of 0*1" C, in the temperature of the bath. It is pos- 
sible that, in spite of the care I took to insure perfect constancy of tem* 
perature, tlmt this may have had an appreciable effect, and that a more 
compHeated mechanical arrangement for maintaining constancy of temperar 
tore would result in a marked improvement, but I am inclined to doubt 
thk. 

A comparison of the lesults (corrected to vacuo) obtained with the 
different tubes throws a good deal of light on the question. 



Digitized by 



Google 



196 Appmdiee^ to Fowik A'fMmol BefoH 





^^!^ 


4 


. 6-38 


3 


. Oil , 


5 


016 


i 


, 0-38 


Z 


010 


6 


0-29 


6 


. . P18 


i 


0-16 


5 


. 019 



Tube L . , Mean of 

P I^ • • ff 

„ lY. . • 19 

" xm ' " ** 

99 Vlii. • • 99 

' 99 _^» . • • f| 

^^ ^L . . 9> 

Tubes I, ^d IV. c^^ evideiitly amgled out as being in soxo^ way defec- 
tive. The only points noticeable ip tboee two tubes were, first, that^ awing 
to ft veiy slight^ inaogularity ai the ^ oC the capillary t^nainal. the ^Wff 
the water on applying the blot*iQg p#per w^ imp^ed* wWcfe w4e the 
rapid adujstment of the level of the water in the wider terminal some- 
what difficult, and thus increased the time during which it was necessary 
to keep the tubes out of the melting ice ; and, secondly, that in these 
tubes the bore of the wider ti^rmn^ wa^ gr^atecthan in the other tubes, 
and, ccsteriif paribus, the effect of the observational error in a4ju8ting the 
leffrt .of t\m wrter in thfi wider tewpip^ pf these t»be» n»wt b%¥Q fepen 

S^f ^w in the other tubee with wider terminals of i^furrover bpr^ 
e^e t^yo very slight defects folly account, I believe, for tl^ irfwAi: 
resplts pbt^iaad with these two tube% though they were i^ euffic^ent tp 
condemn them at the first trials, and before all the results could be ^|R- 
pftpad with each other* 

. F^ing fron^ td^e consideration ol the weighings as s^eh to th» spdci^A 
gi^vities derived from them, it will be observed that only in two casein out 
of thirty do^ the differenjoe between the two corrected specific gnvritiet 
^% re^ 2 in ibhe fifth place of decimals, viz., in Tube VII., ataMon 22,, 20 
f^^tpon^ &om surface inhere the difference in the fifth pb^e is 2*2; and in 
Ti^ yill.^ station 54 bott, where t^e difference is 2*0. £vei| onth^ 
Iqweat ft^i^pipU^n, i^., that thd difference in a given case is to be cMilxid 
t(^<m^Qi th^ detern^in^ions, and not to be regarded as arising from.lhe ^ne 
r^t bping tpp high w^ the other too low ; the $pm&e gmviiy mnatstiU 
be reg^xded a3 correct to about 1 in the fifth place of decimals. This ia 
mf^ ^Sfalisfactpry. None of the methods hitherto adopted ioi hydith 
graphic yrf^k can daim ^ equal accuracy. Moreover, in thos talking an.. 
e:|.tn3inp ca^ yte are evidently undervaluing the aocuisac^ of the moAied.' . > 
T!}^ , only t^o instances in which the differengei^ reach 2 in the fifth * 
place y^qte not obtained, as might have been expected, with the defecttve 
Tubes L and lY., bjit with Tubes YII. and YIIL In these two caeas the 
di^erence^. between the corrected weights are 0*53 mgr. and 0*44 vgr. 
respectively,— differences which, even B, they be not classed as aeoidfflitaL' 
ce^{4y b^^ ^ di^p^ptotionate influence on the iq)eoific gravities^ .owing 
to the comparatively small capacity of these particular tub^ If in iutara 
work only sucb t^bes as have a capacity of drca 30 to 35 CiQ» be em^ 
p^yed, the effect even of such differences would be very nuich rednoed* 

Ii^ order to facilitate reference to the annexed chart, I have arranged in* 
l^a^le IIL the * corrected a^^r^ge spi^cific gravities ' in order o| magwtoidft' 
under the heading ^S^.* The numbers in this column are for the most pest 
th^.siMQ^*^. ^bQ8^ gi^^ V^ the Iftst column but one> of Table I{. T)iey 
are strictly comparably wi(i]) e^b Other without ^ny oocrec^oi^ and w^ 
derived directly from my observations. In order to facilitate comparison 
* tSf means specific gravity at t^ referred to water at ^ as — 1000. 
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with the results of other observerB, I have arranged Id parallel columns 
the corresponding specific gravities ^S^ and 4S^g.5o. These latter beii^g 
calculated by means of Dittmar's tables.* 

' The samples having the lowest specific gravity met with during the 
Expedition are those taken at station Si, opposite ClachtiahHrry, at the 
entrance to the Beauly Basin. Four samples were taken here at difiereot 
states of the tide, the influence of which is very cleaiiy shown. The 

. specific giavities ^Sq ranging from 1018*385 (1^16*083 48^.^) at low 
water to 1021-492 (1019-190) at high water. From this pokit the 
gradually increasing salinity as we proceed down the Firth is indicated by 
the higher specific gravity 1022*493 for station 80, and still more by the 
specific gravity of the samples of surface water from stations 69 and 70. 
The much higher numbers for the samples of bottom water from station 69, 
and even of that from station 70, somewhat higher up the flrth, se6ms to give 
evidence of the advance of the Salter water from the Moray Fiith beneath, 
and only very partially mixing with the fresh water finding its way down 
from the upper reaches. The specific gravities of the samples c6llecte(l 
near the mouth of the Spey are also suggestive. At station 28, for 
instance, the specific gravity (^Sq) of the bottom water is 1028*08 — near 
bottom 1027-21— and at the surface as low as 1026*109, while the depth 
at this station was in all only 4^. Several farther points of some interest 
are suggested by the specific gravities contained in this table, but I poet- 
pone any farther discussion for the present, because whatever interest my 
results may have there are far too few of them to be by themselves of 
much vcdue. 

Ratio of total Halogen to Density, 

Great additional light is often obtained by the determination of the 
chlorine in a sample, as it frequently enables one to avoid erroneous 
conclusions to which the unsupported specific gravity determinations may 
seem to point Dittmar has shown that in ocean water the ratio of the 
chlorine, or more accurately of the total halogen calculated as chlorine 
to the density is practically constant, and that, therefore, if the one 
is known the other may be accurately calculated. This simply results 
from the fact that one sample of ocean water difEers from any other 
merely by the amount of water in which the constant saline con- 
stituents are dissolved. As a general rule no appreciable differences 
in the relative proportions of the various saline constituents of ocean 
water are revealed even by the most refined chemical analyses.! The 
amount of saline matter added, even in a number of years, to the ocean is 
almost insignificant when compared with the amount already present in it 
When we confine our observation, however, to the conditions obtaining in 
localities near the mouths of rivers, the influence of the saline matters 
carried down by the river water may become appreciable, and thns, for in* 
stance, the ratio of total halogen to density may be altered. In such localitiee 
it is not safe to rely on the specific gravity only for an insight into the 
character of a given sample of water. Mr T.' F. Barbour has determined 
for me the total halogen contained in some of my samples by Dittmar's 
modification of VoUhard's method, with which he was already familiar^ 
havinff executed most of the total halogen determinations published in the 
* Challenger' reports. Simultaneously with the estimations of the total 
halogen the specific gravities were redetermined, as the samples, having 
stood some time, were appreciably altered. The results of these deter- 
minations are given in Table lY. Without entering into any detailed 
discussion of this table, which will be easily understood by any one 

* ChaUengtr Reports, vol. i. t The lime varies slightly with the depth. 
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familiar with Dittmar's ^ Challenger' report, it will readily be seen, that 
the differences between the calculated and observed specific gravities and 
those between the calculated and observed total halogen indicate difier- 
eUces between certain of the samples, which ditferences could not be 
detected by the total halogen determination alone, or by the specific 
gravities alone. • 

Thus the samples, station 68 bottom, station 69 bottom, station 6) sni^ 
face, station 78, station 70 surface, are all characterised by a marked 
deviation in the ratio between the density and total halogen ctilcalated 
and found, and vice versd. They are thus grouped togeUier, and a 
reference to the chart will show that these samples were all collected 
within a limited area. 

On the other hand, the samples collected in the Beaufy Basin a&d in 
dpey Bay, which show a low specific gravity due to the large admixture 
of river water, show no such deviation in the said ratio, and are in Table 
IV. associated with samples collected at stations 20 and 21 well out to sea. 

These relations evidently require confirmation and elucidation by further 
cardnl investigation, but the suggestion may be hazarded that tiie great 
purity of the waters of the Spey and Ness, draining as they do a region 
of granite and crystalline schiBts, will account for the non-dlsturbaikce of 
ttie normal ratio, while the deviation from the normal ratio in the saanples 
specified above may be caused by the water flowing into the Cromanrty 
Firth, with the character of which I am as yet nnacqufdnted. 

The Expedition of 1883 itself, and most certainly the physicaL work 
accomplished during it^ can only be regarded as purely tentative, and |>re- 
liminary to systematic work on a much larger and more exhaustive pAan 
whenev^ the indispensable facilities are available. The mbthod desciu>ed 
above for the determination of specific gravities in hydrographic work 
is sufficiently illustrated by the results detailed. 

I have every confidence that if applied to an extensive series of samples 
collected systematically, and as far as possible simultaneously at various 
points of importance, such as the firths and estuaries of our coasts, the 
method I have elaborated will yield results of the greatest |>ermaneni value 
both scientific and practical. Systematic temperature and other physical 
observations should of course accompany the collection of samples. 

Further, the determination of the specific gravities of the sample 
should be, in each case, supplemented by chemical investigation. 

Since 1883 the observations carried on in connection with the Scottish 
Marine Station, and discussed by Dr H. R. Mill * show that the Conditions 
of different river entrances as to salinity and temperature are not the 
same. In the Firth of Forth, for instance, wh6re the river is small com- 
pared to the area of the sesrinlet, the curve representing salinity was 
found to be constant at all seasons, changing its form slightly only after 
prolonged rain« From the river the amount of dissolved salt Lncrebaes at 
first very rapidly as the sea is approached, then more ahd more 4^owly, 
the salinity of surface and bottom at the same time approaching mdre and 
more nearly to the same value. Where, as in the Spey, the river is kirge 
and rapid, and there is no sea-inlet^ each tide drives in and withdraws a 
wedge of sea water under the river water, which remains always foesh on 
the surface, and fiows over the surface of the sea in a stream which varies 
in direction with wind and other conditions, and only freshens the tor- 
rounding sea-water superficially. In the Firth of Forth, temperature in 
summer is highest and in winter bwest in the river, and falls or rises 
steadily as the sea is approached ; in winter the surface water is colder 

♦ See iVoc lioy, Soc JEdin, 
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and in Bommer warmer than that beneath, the conditions in the loch 
bftMns of the Fitth of Clyde aria quite different, and although they are 
n6w being studied, aW not yet properly known. 

It Wonid be Very important to extend similar observations to the other 
firths, estilaties, ahd riv^rd in Scotland, and to supplement them by care- 
ful chemical anidysis. 



APPEltoiX F.— No. XIIL 

REPOKT OP THE ST ANDREWS MARINE LABORATORY, 
i^o. III. From Ist April 1885 to 3l8t December 1885. By Pro- 
fessor M*Intosh, M.D., LL.D., F.R.S., &a (Plate VIH.). 

L Qenbral BsMAjaKs. 

Period Covered by Report, 

Th8 peridd over which this (the third) report extends is seven montha 
The nrst report was made some months before the Marine Laboratory was 
filted up, the second four months after it was finished. In future, how- 
^itty it ii probible that the report will cover the usual period, vi^s., 
twelvb montha. 

Simetwral Changes. 

The structural improvements since last report have been few, and con- 
sist of the opening of an eastern window in the main work-room, so that 
investigations can be carried on in good light during the warm weather, 
and without exposure to the glare of the sun ; and the fitting-up of 
shelves and a light bookcase in the same apartment and in the small 
accessory work-room. A microscopical cabinet and three suitable work- 
tables have also been procured, so that the laboratory now presents 
greater conveniences for the workers. 

Desiderata, 

Am mentioned in the last report, an open-air tank of large dimensions 
would be tt useful acquisition in connection with the investigations on the 
Scbtch Fisheries. The ihtrodoction of a fresh water^ipe and accessories^ 
a dinvas or other shade over the western windows and high-level tank, 
aod %h6 aeration of the tankt by an inexpensive series of aerators, the 
addttidn of nozzles with stop-eocks, and the lighting of the laboratory 
ilith gas; are also mn<di required. Moreover, the occasional use of a 
steam-vessel for procuring ova and carrying out other investigations is 
indiftp^niiiMe. Time would also b^ largely saved if a more speedy access 
to tbcf Ikbomtory be obtamed instead of the detour at present necessary. 

Rbmarkb on Food-Fibhes. 

Mode of Capture of Food-Fishei by Liners. 

fhe boats leaVe the harbour at various. times, bnt generally so as to 
reach the fishing-ground before daylight Thus in the summer months. 
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and early autamn, e.^., August, the boats seeking the 26-fathom ground off 
the Bell Rock would leai^e the harbour about 11 p.m. These boats carry 
main and mizzen masts, with foresail and mizzen (ordinary) sails. Each 
man in the boat (7 in the larger and 5 in the smaller) has eight strings 
in summer and four in winter, making two entire lines in the former case 
and one in the latter. Each string Ims twelve scores of hooks, 44 to 45 
inches apart from each other on the line. The lines are carefully baited 
by the women of the family, and laid most neatly and regularly in the 
basket, the rows of folds being kept separate by a thin layer of ' bent- 
grass.' The dexterity of the women in removing the mussels from their 
shells, in baiting and arranging the lines, is nowhere more remarkable 
than at St Andrews. It is clear that upon the latter much of the success of 
the fishing depends. On reaching the fishing-ground, for instance (some 
miles south-east of the Bell Rock), the flags and buoys are got ready. The 
flag consists of a tough tapering pole from 10 to 14 feet in length, having at 
the upper end one or two small black flags (one above the other), a heavy 
piece of iron pipe at the lower end as a sinker to keep it erect, and a mass 
of cork near the water-line to float it. One is put overboard, and attached 
to it is a string, with three or four bladders as floats, fixed to a heavy 
sinker (30 to 40 lbs.), the free string of the latter being modified according 
to the depth of the water. To the long line attach^l to the simker the 
first line (from a basket) is joined The boat meanwhile, in the case of a 
south-east wind, is kept on a course £. by N.R (about six points to the 
wind), under the mainsail only, or more rarely under both sails in light 
wind, the skipper often at the helm and the senior fisherman ready with 
his line. As the boat progresses the man pays out the first line in the 
case mentioned, over the port-side near the stem, in some instances over 
the * funnel,' a cylinder of zinc about 2 feet 8 inches in length and 6 
inches in diameter, with a rim at one end for the hand in steadying. 
This simple instrument prevents injury to the hand from the hooks in 
paying out Before the first line is exhausted the second is attached, 
and so on with the seriea So carefully are the lines adjusted in the 
baskets by the women that it is rare ^t a ' lump ' is sent overboanL 
The older plan in shooting tines is to lift the line with the right or left 
hand rapidly and pay out over the side of the boat, the fisherman stand- 
ing with his back to the stem. The wounds from the hooks, ^Miwever, 
caused them occasionally to use a stick, such as the shaft of a club, to 
lift and pay out. Each line has 960 hooks baited with mussels, and it 
lasts from six to seven years. Two sets are generally in use. Each line 
costs about £3, and thus they are somewhat cheaper than at Eyemouth, 
where the cost was stated to be £3, 10s.* The time required for paying 
out the lines varies from three-quarters of an hour or less to two hours, ac- 
cording to their number and the amount of wind. In the middle of the 
lines a flag-buoy like that first put out is placed, and to the end of the last 
line another with its floats and sinker. The boat on concluding the paying 
out lies-to for half-an-hour or a little more, with sails down. At the end 
of this period the mainsail is put up, or with a good wind half hoisted, and 
the buoys, the flag, and sinker are drawn up (bladders are caught with 
a grapnel, or with a short boat-hook or ' clip,' a kind of gaff), and the 
Unes are hauled in. In the case formerly mentioned (S.E. wind, with 
the lines shot E.N.E.), the lines are pulled in over the port-side but 
further forward than whence shot. The side of course varies with the 
wind. It might be supposed that the lines last shot would have less 
time for the capture of fishes, but sometimes the beet catch occurs on 
them. In summer the bait is much destroyed by young fishes, so that 
* Report of H.M. Trawling Commiaaion, 1886. 
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many empty hooks come in. As the fishes are drawn over the gunwale 
they are expertly swung into the further (broad or high) end of the 
basket, and two other fishermen quickly remove them from the hooks, and 
either throw them into the boxes or into the hold. In removing the hooks 
from the fishes considerable laceration occasionally occurs, and in the 
mcyority loss of blood to a greater or less extent takes placa Every fish 
aa a nde is alive and vigorous when drawn in, and several jerk them- 
selves from the hooks just before reaching the gunwale. A wary fisher- 
man, however, is generally ready with a kmding-net and regains most of 
them. The external appearance of the fishes is very satisfactory, for 
being pulled singly through the water the cupreous sheen of most of the 
haddocks is undimmed, while the cod, whiting, whiting-pout, flat-fishes, 
and other forms are almost faultless in their several tints, when unin- 
jured by predatory marine forms. The fishes are placed in boxe^ accord- 
ing to species and size, a box being set apart for odd fishes, such as young 
cod, whiting-pout, and whiting. No water is allowed to touch the fishes 
after removal from the lines. 

If the lines are shot on hard ground, t.6., on a stony bottom, they some- 
times give way, leaving ia longer or shorter portion with the hooked fishes 
at the bottom. The broken line is searched for with a grapnel, and if 
success attends the efforts the hauling-in is continued up to the last buoy, 
sinker, and flag. Otherwise the boat is steered for the three latter, which are 
taken on board, and the lines are drawn up from this end. Tlie hauling 
of the lines varies in duration according to circumstances, a period of from 
20 to 25 minutes being an average space for each line. 

When the boats go to the ground in company it is evident that care 
must be taken to shoot in a direction parallel to that of their neighbours, 
else the lines might cross, and each might haul up a neighbour's lines 
with his own, and thus fishes which are the property of others would be 
brought in tempting proximity. This crossing of the lines might readily 
happen when the boats have been somewhat early on the ground and 
are ' lying-to * till daylight approaches. If in such circumstances one boat 
be started early, and a lantern instead of a flag be placed on the first pole, 
the nearest fisherman might imagine the light to indicate his neighbour's 
boat, and proceed by-and-by to shoot his lines right across those already 
on the bottom. 

The black flags used by the liners have been found more useful than 
whitO) since they are much more readily detected both against the horizon 
and the water as it glimmers in l^e feeble morning light. A lantern on 
the pole is somewhat heavy, unless special precautions are taken to balance 
it) and then it is readily fractured, especially in rough weather. A keen 
eye, however, does not always make out a black flag in the gray morning 
light, especially if no boat be in sight, or if a slight mist be present 

As soon as the lines are hauled the boat makes for the harbour, the 
helmsman and the watch taking up their duties, whi^e the other men 
either rest or go over the lines, removing the mussels, star-fishes, and 
small fishes, and ' bending ' the hooks on the twisted hemp. 



Ir^uriea to Baited Hooks and to Fishes on the Lines. 

The ii^uries to food-fishes in the sea after capture off St Andrews are 
not numerous, though they deserve attention. It is abo noteworthy that 
such lowly organised forms as the ordinary anemones {Tealia^ &c) would 
appear to cause injury when six or eight of them seize on the mussels 
and hooks, for the strain causes rupture of the line. Their presence on 
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the hooks, when the line is afterwards pulled np ft'om the 6nd next the 
flag and baoys, renders such a cause probable. 

The first group in zoological order which is a source bf atinoyance to the 
line fishermen is that of the star-fishes, and insignificant as such creatures 
individually may seem, their numbers make then! so fortnidable that on 
certain grounds o£E Fife Ness (with the Carr and Balcomie nearly it a 
line) the fishermen do not care to shoot their lines, since thei^ bait^ 
especially at night, Would be seized fo^ the most part by stdt-fishes. 
Moreover, if lines have been long down, as f6r instance for a night or two 
during a storm, the fishes captured are so figured (the fishermen toy 
* sucked ') by the cross-fishes that some resemble those reitioyedf ftom the 
stomach of a predatory fish. The remarkable provision wherebjr ^e 
creatures project the mucous membrane of the stomach compensates for 
more elaborate modes of attack. By the same method th^y also i^bove 
the oysters from their valves, and thus do great damage to oyster-b^ds. 
Scarcely a line -basket is brought on shore by ^e fishermen Without k lakd 
of star-fishes, which have fastened on the bait in the water. Thfe chief 
depredator is the 6ommon star-fish {Attends ruheris\ though th6 hdbit is 
eommon to the group, so that several rare forms, such as the ling-thoth^ are 
thus obtained for museums. 

The common edible crab, the shore crab, and 6 few others, often dis- 
figure fishes on the lines first shot, especially after a ^torni in the bay. 
The disturbance of the bottom, according to the fisherman', daulEte^ the 
crabs to 'creep.' There is this in support of the latter notion, that ndt a 
few young edible crabs, shore crabs, and others, are always tossed oh the 
west sands after a storm. The injured fishes have the abdoikien tudely 
lacerated and the viscera torn out, and occasionally the smaller fohns arb 
severed right across. 

Amongst the molluskd one of the chief maraudef^ is the grdat Whdk 
{Buccimffpi undatum\ which is everywhere abundant on the hatd ^tind 
so frequently chosen by the liners. These shell-Gshdd attack the hooked 
fishes so successfully with their rasping tongues that, if undisturbed, only 
the skin and skeleton remain, though a less injury disfigtifes tli^ fish^ 
The squids (cuttle-fishes) again are partial to the hooked r6und &lhed, such 
as the haddock, whiting, and bib, which they generally injure interiorly 
by removing the muscles from the dorsum behind the head and in the' 
neighbourhood of the anterior dorsal fin, while thett suckers ihake un- 
sightly patches on the surface of the fish. In inany cases the injury 
caused by the cuttle-fishes is comparatively slight, but in others the btain 
is exposed, especially in young fishes. It is interestmg to find th^ the 
cuttle-fishes generally seize on the ' nape ' of the neck. 

The attacks of the glutinous hag {Mytine)^ the so-called 'eel' of the 
fishermen, are not much complained of at St Andrews, thoti^h hn^difeds 
are annually captured by the nners, for they greedily seize on the Aitisaels. 
It only rarely happens that they enter the mouth or other aperture of a 
hooked cod and remove all the soft tissues between the ^kin lUid the 
skeleton. 



On Two Kinds of Fibhino in which many Immatubk Fibhsh 
▲laOAPTUBmx. 

Two modes of fishing occur to me on the present occasion, ad ilhtt- 
trative of the destruction of immature fishes, viz., sprat fleAin^ fmd 
shrifiiip-trawling. 
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i. ' ■ ^ Si/mnjOhTrawUng in t^e Thcm^BA 

VA^ indttstiy — to take an ezan^i^e of the region reached by traversuig 
Oanyey Island and trawling towards Tilbury Fort— ^is eairied on by boats 
abont 32 feet in length and 11 in breadth ^t the widest part, but only 
9 f^t at the.stem. The ^ual crew consist of two men and a boy. Th^ 
trawl is about 14 feet in length of beam, and the mesh of the net is small 
The trawl-ropes are fixed separately to the side of the boat a little behind 
the middle, and the direction of the boat is such that the trawl is carried 
across the Current The trawl is kept down for about two or three hours^ 
and when pulled up, the contents are turned out on deck (near the stem) 
by loosening the end of the bag. They are lifted by one of the men into 
a sieve of the regulation size and shaken, and he also passes faas hand, 
frequently over them from sidp to side. The small examples fall oti deck^ 
whUe he picks out the prawns, young fishes, anemones, and other unsale- 
able animals. He then transfers the sieve to his comrade, or empties it 
on deck so as to form a heap. The latter (comrade) and the boy pick eat 
the prawns more carefully, and the man taking a measure, places the shrimps t 
in the boiler, which is filled with strong brine, indeed, on Saturday, so 
strong as to float an egg. Th^ water is very hot, and thus the sfaximps 
are quickly boiled ; it is said the more quickly the better. They are then 
taken out by aid of a ring net with a \ inch mesh, and laid on netting to 
dry, after which they are measured and placed in hampers for the London 
markets. 

An average 'catch' of shrimps during a week is about 150 ^;alk>nB, 
the price obtained for which is <£3, 2s. Such a sum, it appeiars^ yields 
the three parties connected with the boat 198. 7d, per share. Ooca- 
sionaUy a single ' catch ' yields from 30 to 40 gallons of shrimps, bi^t it 
is variable. 

Amongst the shrimps brought on board by the trawl are great numbers 
of young food -fishes, such as soles, plaice, dabs, common flounders, young 
bitfe (whiting pout), and whitings, besides father-lashers, unctuous suckers; 
and other forms. The destruction of young fish-life must be very con^ 
siderable, unless great care be exercised, since the attacks are so constant. 
It is true many otthe flat fish will survive the attentions of the shrimpers, 
but it is not always possible to avoid loss. 

Sprat-Fishing, 

The 3epon4 kind of fishing is sprat and sparlipg fishing, both being 
similar, and ^ modification pi trawling. They are carried on in the estuary 
of the Tay and various Scottish rivers by yawls or other boat§ wjiich are 
fixed by chain and anchor, the bow pointing ap stream. The usual 
length of the beam of the trawl is about 20 feet, and both the top and 
the bottom of the net are fiimished with one. The ppper beam is fixe4 to 
the bowsprit, and the net is hfi^lowed for the reception of the boat behind 
the beam. The distance between the upper and ^e lower beam is usually 
about 24 feet. From the beams the net, which has the shape of a trawl-net, 
but of fii^ pord, stretcl^es backward as a huge pocket of about 90 yards 
in length. ]!n front the net has meshes pf ^bput \ inch from knot to 
knot, wh^le fit the posterior op cod-end it is only \ inch. This huge 
apparatus is then so placed |^hat the current sweeps everything into it, 
and it is sometimes sp full fiiat it has to ^e epptied piecemeal by aid of 
the small boat.''^ In fo^m^r times thi^ sprj^net was only abont half the 
length, and made of mui^ h^vier cord, with ^nder meshe^ 

* The net, ailohor, and trawl-ropes eott about £95, The fittii^ of a yawl for the 
work 18 attended with an eTpgiyditnre of f boat .£j^0. 
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This net ib a very desfcructiye one to young fishes ; indeed, the quan- 
tities caught are often so enormous that lines of railway waggons are sent 
off for manure. Besides sprats and herrings of various sizes, wUting, 
young eod, common and sand-eels, many young flat fishes, such as pkic^ 
dabs, common flounders, and other young fishes, are captured. In the un- 
saleable class are father-lashers (CotH), armed bullheads, fifteen^pined 
stickle-backs, Montagu's suckers, and other forms. Moreover, it is stated, 
not a few salmon are caught by this apparatus, besides a large quantity of 
small shrimps, which are unfit for the market The tenacity of life in iht 
armed bullheads is considerable, and some of them will bear the voyage 
shorewards in the Tay, a railway journey to St Andrews thereafter, in 
the midst of the shrimps, and still survive. In a father-lasher {CoUus 
scorpius) 10^ inches long, the stomach contained no less than 25 sprats, 
mostly 2^ inches in length, besides the debris of others which could 
not be reiedily distinguished. Amongst the small reddish ova in the 
developing ovaries of this example were a few pale ova having a bulk 
4 or 5 times as large as the rest Whether these were ^the remnants 
of last year's ova, which seems unlikely, or a few specially devdoped, is 
at present uncertain. Their structure was ncnrmaL 



EXAMIITATION OF FoOD FI8HB8. 

Oumarda. — Specimens both of the red and the sapphirine gurnard are 
procured off the Bay, the latter perhaps being more abundant than the 
former. They seem chiefly to frequent the mouth of the Forth^ and 
several were forwarded by Mr Scott 

Tunny, — A very fine male tunny (Plate VIIL) was courteously for- 
warded on the 17th October by Mr Scott on behalf of the General 
Steam Fishing Company, of Qranton, and was dissected at the Laboratory. 
The huge proportions of this fish made it an interesting subject for com- 
parison with the forms usually observed in Britain. Its whole length was 
9 feet, and its weight about 6f cwts. It was caught in the trawl of the 
steamer ' Douglas ' in the * Traith,' off Pittenweem, a region formerly 
famous for its turbot and other flat fishes, and also occasionally for its 
herrings. The animal was dead when the trawl was drawn up, apparently 
judging from the abrasions on its surface and fins, having exhausted itself 
in its desperate struggles to escape. An account of the anatomicisd and 
other features of this rare visitant to these shores will be published in 4 
scientific journal,* but the following dimensions, with the accompanying 
sketch and remarks, will be useful. 
Total length, 9 feet 

Greatest girth, 6 feet 5 inches ; at base of tail, 11 inchea 
Mandible to pectoral, 2 feet 2 inches. 

„ to margin of gill-cover, 2 feet 3^ inches. 
Gape, i^>per edge, 7^ inches. 

„ to angle oi maxilla, 10 inches. 
Width of gape ^from premaxillaiy region to mandible), 8 inches. 
Tip of snout to anterior border of first dorsal, 2 feet 6 inches. 
„ „ „ second dorsal, 4 feet 5 inches. 

„ „ base of tail, 7 feet 10 inches. 

Length (along base) of first dorsal, 1 foot 11 inches. 

,, „ second dorsal, 9 inches. 

Height of first dorsal (base to apex), lOj^ inches. 

„ second dorsal (along the margin) 1 foot^ 3| inches. 

* AwiL Nat. HisL, April 1886. 
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Distance from tip to tip of tail, 2 feet 10 inches. 

Yential fin (base to apex), 10|^ inches. 

Pectoral fin fbase^, 4^ inches. 
„ (height) 17 inche& 

^ expanse at tip, 9 inche& 

Anal fin ^base to apex) 1 foot 4 inches. 
„ (base), 6^ inches. 

Diameter of exposed part of eye (conjunctiva); vertical, 2| inches; 
horizontal, 2| inches. 

This species is a well-known Mediterranean form, and much esteemed 
as food. The muscles of the present example were very palatable. In its 
stomach were 3 haddocks of the size termed ' small,' 2 lemon dabs, and 
2 common dabs. The tunny in our seas appears occasionally to follow 
herringa Thus, one about the same size as the present specimen was 
captured in the herring-nets in the Gairloch, nearly opposite Greenock, in 
Jcdy 1881, and is now m Andersonian Museum, Glasgow.* This solitary 
form from the Forth was evidently of considerable age, and its reproductive 
organs appeared to be in a degenerate condition. It thus, like the old malea 
of other forms, had probably less interest in social life, and if not driven ofi 
by other males, had spontaneously taken to a nomad existence. Most of the 
figures given by previous authors, including the recent figure by Mr Day, 
differ so much from each other, and from the accurate outline accom- 
panying this note, that considerable alteration must occur with advancing 
age. or the artists had not observed with scientific eyes. 

It is curious that, on the crustacean parasites of the gills, the little 
hydroid zoophyte, Obelia, flourished in great luxuriance. Several large 
parasitic monostomes occurred at the commencement of the stomach — 
ahnost at the oesophageal border. 

Weever (Greater and Lesser). — Two species of Weeverf have been 
described by most authors who have treated of the fishes of our own and 
continental countries, viz., the Greater and the Lesser Weever. So far as 
previous and present examinations, however, can guide me, I am inclined 
to think there is a very close relationship between them, and that it is 
possible that one b only the young stage of the other, and that certain 
distinctions such as the absence of spines above the orbit in the smaller 
form, and its great depth in proportion to its length, disappear with age. 
Moreover, in Qie adult itself, there is considerable variation ; for instance, 
in the semi-membranous prolongation of the free margin of the operculum. 
The variation in the pigment is easily explicable on other grounds than 
those of specific distinction. That the smaller form should be fertile at an 
early age is not altogether a reliable basis of separation, and we know that 
considerable modification in outline occurs during the growth of several 
fishes. Besides, I have not been so fortunate as to secure the young 
forms of the so-called ' Greater Weever,' while the young of the ' Lesser 
Weever ' have been familiar to me for many years from an inch in length 
upward. 

The smaller form (Lesser Weever) frequents extensive sandy reaches, 
such as those of the west sands of St Andrews, where it delights to 
immerse itself m the sand, and is tossed on shore after severe storms at 
an stages. The larger form (Greater Weever), on the other hand, is 
found as a rule, especially if well grown, in deeper water. In this, of 
course, it would only coincide in habit with the larger forms of certain 
other species of fishes. 

* Loudon's Mag, NaL HieL, vi. p. 529. 

t TradUniu draco, L., Greater Weever, and Trachinus vipera, Cnv. and VaL, 
Leaser Weever. 
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A perusal of Dr Qtiather'8 apcur^te c^nd cftieful reowk^^ oa t^ ^wo 
forms before mentioned strengtheps t^e doqbt ptbore ^p^imsed. 

The Weevers are well-known to fisherm^ (jpofa th^ wounds inflioMd by 
their opercular spines. A most interesting ^cooun^ pf tl^ stroctiiie odf the 
parts, and the result of an experiment w^ the living fprm, is given hy 
Prof. Allman-t 

Shanny. — The comparative rarity of this fish be^een tide marks at 
St Andrews is i^ov remarkable. Formerly numerous fine ^»tmple& could 
readily be obtained ; now only a few young are opcasionaUy peoeored. 
I| has beiNi suggested by sqme fi3hermen that tl^ boys seek it mora 
eagerly, but some other cause for its rarity is donbtletis present If; i« not 
uncommpn i^t several parts alpng the Ea^t Coasti aii4 Mr Sini fipda it 
frequently at Aberdeen. 

Pod, — Qq the whole, thi» species has been more abuii4f^t th|^ jtbim^ 
(}88$) th^ l^t, both ii^ regafd to liners aud trawlers. Tba yoopg fam^^ 
off i]^Q Ccfstle and other rocks, however, were less frequently proo^tfed 
than last summer. They seemed to be less numerons. 

Haddock-^Tk% young haddocks dp not a{^)ear to kof^ comply witi) 
tl^ young pod, coal-fishes, and pollac)c off the rpeks plose iqifhoca Ai !& 
the case of the cod there is still ^ tiiatus in ^heir hMory be^wei^ th» 
peripd of leaying the surface (after the embryos eseape from the pelf^gia 
^gg)f ^"^^ ^beir (^turf» as little fishei^ from 2 to 6 inches in length. 

Edb or WkUing-PorU and Poor or Fovoer Cod, — ^In the standard wcrkft 
on Fishes in our country, and in the literature of fishes g^erally sii^pe the 
time of Linnaeus, two speqies are described in close proximity, vi&, the 
whiting-pout and the poor or power cod. Thd latter is de8m}>ed a^ di- 
mi^Qtive in sii^e, seldom eacceeding 6 to 7 mchee in lengthy aiid less deep 
than the former wben of the same length. The barbel on tfie chin i* 
shorter, and ^here are minor differenpes in t)ie lepgth pf the finnraya a^ ia 
the position of th^ anal fin. 

In the most repent work on British Fishes, vijE., that of ]|$t Fsaoists 
Day, it would appear that the elaborate descriptions in r^gacd to eye^ Ueth^ 
finsy sealasy Iqieroi Une^ find colours are not alwaya so satisfactory as ihey 
saemi for t))ey fail to show the rela^onship existing between the ^uiolt and 
young stages of the same species. The author indeed observes under ^ 
head of (he poor cod : ^ Winther places €f, luscw as a variety of this fishr 
' bat (?. mtnutui is qot nearly so deep in the body, while its vent is placed 
* below the last rays of the first dorsal fin, and the free portion of its tail 
' is more extended. I have not had the opportunity of investigatiog bqth 
' se^^es of these two species of fish.' This remf^rk indicates eom^ mmeir- 
tal^ty on the subject, and my own exppri^nce of the species has now led 
me to conclude that what has been described as the poor or powm^ pod 
(Gadus mnutwi) by several c^qthors is only the young of the bib. Cpn- 
^erable phange occi^ ip. the outline of the fins and in Ae increase of 
pigment^ as the adult condition is reached, bnt a |arg9 series from various 
parts of the British seas gives little doubt as to the identity of t)^ two 
fonwf. 

It would appoar l^hat the oonftwion in rpgard to the two ppeoiea has 
partly arisen ^m an examination of preserved specimens. This is probably 
one of f he reasons why they are separated in Br Qtinther's valuable ai^ 
l^borio^s p^talogue of the Fishes in the British Museam.t 

\t is remarkable that very few males of this fish were proei^rdd last 
season, and this out of a large number of examples. 

* Cataloffue of Fishes (Brit. Mas.), II., pp. 238 ^4 236 (;$6P), 
t Am. IfaU ffisL, yol vi,. pp. 161-166 (1841). 
t Vol iy., pp. 835 and 836 (1382). 
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Coalfiah (Green Cod), — ^Adolts of this aij^edt&B are. not imfreqpieiitly 
fltnoided at all seasons, both on thesands and amongst the rooks. 80 far 
as observed, many of these appear to be in perfect health, so that they 
may haTO beached themselves while in the eager porsnit of shore fishea 
In a few cases the oocurrence of green searweeds and other peculiar 
materials in their stomachs would indicate indiscriminate yoracity or a 
morlod appetite. They are yeey fond of yonng herrings and sand-eds, and 
occasionally may be seen off the east sands darting after both with great 
activity. The habits of thtt fish are very different from those of the cod. 

PoJ&cie&.-^Whi)e the young are freqnently fonod amongst the shoals of 
ooal-fisk and whitings in the harbour, the adult is very nurely captured in 
this neighbourhood. They appear for the most part to escape both the 
liners and the trawlers. 

iMff,' — Many young ling of various sizes are caught by the liners. The 
change which ensues in this species, subsequent to the stage mentioned in 
last report, may be indicated by the description of one 7f inches long. 
Instead of being striped the fidb is now boldly and irregularly blotched, 
both dorsal^ and laterally, the region of the white stripe being indicated 
by the pale and some^diat scalloped area dividing the lateral from the 
dorsal blotches. Fourteen or fifteen of the brownish blotches occur 
between the pectorals and tiie base of the tail They are separated by 
the whitish areas, which thus assume a reticulated appearance over the 
anterior dorsal and lateral regions, and both kinds of pigment invade the 
dorsal fins. The original dark greenish band is more or less evident from 
tin dp of the snout to the posterior part of operculum, but thereafter it is 
lost It is less distinct in front of than behmd the ej^es. The tail has a 
fale border, with a dark brownish belt of con^erable breadth, and a few 
black touches in it A broad white streak exists in the upper half within 
this, but is feebly marked inferiorly. The black pigm^t is laigdiy 
developed iu the brownish belt along the inferior margin. The black 
spots at the posterior part of the first and second dorsals are very distinct, 
wad the dark belt of the anal is densest at the posterior end. This 
spedmen came from the neighbourhood of the Canr Rock, but similar 
examples are generally to be found off the mouth of the harbour at St 
Andrews. Many of the young GkuHdas thus seem to frequent shallow 
watet at a certain stage of development, the larger examples as a, rule 
seeking the deeper water. 

8(md Ed. — ^The adults have been examined at various seasons, but the 
ripe forma have hitherto escaped capture. 

HaiibtU. — ^Two young specimens, apparently about the same age, were 
caught by a local trawter on the usual groimd in the Bay on November 
Idth. The brger measured 12 loches in length, with a breadth of 3f 
inches acroBS its widest part The general colour was dark olive^ marbled 
with -darker touches, which also occurred in the marginal fins (doisal and 
anal)^ the laitter presenting lighter basal regions. M<»eover, the entiite 
dorsum was dotted with small reddish spots, like those in certain plaice. 
The stomach of the larger contained, besides a few thread-worms, a young 
long-rough dab, and a few small shrimps, only the latter occurring in 
the stomach of the smaller. It is seldom a halibut over 10 or 12 lbs. is 
caught in St Andrews Bay, the larger examples being found by the 
liners iu deep water. 

BcUmon. — ^The great number of salmon caught this season in the stake- 
nets off t^e east rocks, ranging from 1 to 4 miles from the east sand^, 
is remarkable. During one week about 500 salmon were obtained. 
One net was placed opposite the Maideu Bock, a second off Einkell Nees^ 
anda third off the Black Bock at Kittock's Den. 
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V ' Oaafmom Ttamt,-**^ ewml^r -ofi yemrlki^ bh>ok.-4xotit were ^|>UoMt iri the 
Kiimess Btmi hi ^pHjigytlieiatty fin an knaagr ba^og&id^ tifien ijNiiMal^ 
in ordUi te^ dkliiiii^iiiik ihqnk In Jub* a:BpediiJBi]i'W«a<obtQ6Dt4 in^tke 
hai&oiir. amongst thsj Fuel XtiiadprdlDlBiblj mignM to ItotuM 
totleadionjdii»8iH£ebQ8tMHD8.8o;dbUQdaaftjdieoe.; f!* ^^^/-j w i i^ uI 

hflriii*«tib«d-tb'it\m,in:fPibh wat^fi^ tbttj^'Jo^urot^^rfoKn 

Vecip Uifcie. ^Bbnelli v«c6 lest Ipg^. ltepiag<otlt> o£ ihefcoaBiBi 4iAitSiiaD% 
intoift sbaMv^sM tonki ImmeMHXi/in.ihib Baiklwuier^^asi B];idedilxilabiik 
TThebe cfap^hns specinwp^ tfed t)i(Iy ovjaarthwonm TIifeEdii tirasa Ipaul^ur 
•sfkaiiiieprtin^'Xni f' larger ehde bl ,regrtd> tto itfae moiflii barfBai. <rf- Heee 
fifaheiriiila^^as ^att^tstiieir oo(avB3iaiiee]tp(]^8tiato - ii 

iS^o^. — Many sprats are caught in the harbonr. .^EhB^gnbtiitailttol^tU 
«|^iee •wUchianuiidlj^'feakiB' place mtdie/FortlvlJaTV ni4<other Am^ is 
oniofiWtfemant potnU in Bftpdeiii^fi^^ "• . /' 

. Oon^iM-TX^* nriljr o# itbe oafittote of this *fiah> ih the neigfabourhixd 
darifig* <ih«t7e«riB nctenrocti^Ti^ In fidndet dajrB.tib)9 le^glirielfialiflrtBei 
botuddered it mpealitibla Ajeddrdingly wiien ' it Maobedltfae ^^towale^i tki 
iiMuliiirib bat dff bjr a <deaveif >f(» the ei:tiiaetk>]t ^^tiie hodk^ and^^he bod^ 
idto>red toidiiL '' '- *'- •\>''\ .- ..' .1 / * l/^- i. 

AaUafi ifFrem6.r^ Am ^zakpb, 1^ iadieB in lenglbh^t wmi eapfamed 
fift BflH»et lioi^'ttliottt "five ttifleB Innnr 8t iiiidi^««//c^w lisini^/off a 
¥b€ky ahora Thei tepibdoctiD^e 'a|>parailnB ^indl6):8^^inedli;to feo< mnan 
•IrophieAcondiiion^^iannmg Urd fnrilormi |»itM»eBaB% 3f to4rt induis 
loiig.1 ^lEhe odnkpArativcdTitipall ' dtoaaoh cootainfad chitonB, JoIdriDifetcraiiH 
iragiiiesls<ifI'asmalbssa^uMiii^ 'and lied' aitoiDi. .* t • > ^/ t [ 

v/ jS%a^iin» ^Ba^j^i^k beniavUblo mondtcdsitf oi tlin ^ffficififf/i^iffsipMknfci^ 
lot thet JBhisenQi' fiM>tni6oiat>oroli9k' li«hiiiur]bl < ^ fiiA «i^:theiaiMidl 

iheli^i^iiij andibettritigitfae'f^ajtia (• < ! . ^ 

,: fmd^IH>g^^lA*»^ Iai^«taiiiple er two^were efl|Dghljbf <jbailliiiv%)aqd 
« ^ioun^ s^^eBiiiMrft tived'^ lAi^tMiloi for iome t&nd Ik- is ^ttpWakb «lim 
Titornnbe^a lar^ nokftbet v^ere^ captuxM^ m.^'iit Ju^ l^dd^v whcd'tirs 
Ihi0 boils ibtdoght dbodeiOO eaUh inom :lh^ gn^uitd/dffiSt Al&k il)i»d>:/:j 
' iPoH^^li^ ;iS^7*jit-^Tbis species is obcaaimii^ly.isedQr^iJif the«idiDo^- 
dete^: Oir <l|rl^ of Obtob^r anm^ 7 feet in^tegki^ModJidHck lad 
been actively engaged off the month of the Forth Abvtrse^sn^ i&fe 'inidhed 
iUhl«i];6m>tke^]iflM^^tilBm^it«^in tlievMter|idudit^ cdpiSaMkX In 
its stomach were four whitings and a^iaddopli partialij'rfdigeitfedvrattdol^ 
xA fAii^ifitmm atiU hdd liiook^ in-tfacit wm&a**^^ {awii^cfae^ of the^^'atting ' 
^uii^w ''ontWQoda A f^ - kios^ iioolui alaa txbaii^i »! tke( istbiiiadi. 
Thd toMl> length df the dinitiviB tabaiih aiap0»Mn'io£;itftiB^e \i%kR 
tiutnr'^ leet^ ol ^seh' the mi^ liutoitiBB occtapip^ Itt im)heB^> ^Theiitwo 
Ilomilttfov^'ldbeb of tlie^livt^ weij^ied II p(<nidBifr4)!,»As;jtlt<iipite€to8t. 
in^ithat^h forfner^tampleof the same Iebgtb.witsiid80]c9nftbt i»fOctU»B. 

' ^IK thb43e6bdd Annnal Rep<yrtiof 4^ Bottnla note attd^gut^ -of a ti«w 

British fish {Lumpmus) was given. A sinde small 'mAitfg]A> lMs^«bde 

b^ pr<)cttted by Mr Gk Sim df AbeikieM Itom a tooai lirawler* it is 

« wctfttij' ^ >^<^ ^^ ^<^ Another rare f6rtn^ vis*; GfaOiiuhi 'O^^hitkusi^mBiB 

•proocired by Mr &m. The tatter speciM' wae fiiit dtift(^^ Iti tftie 

iPo'reiq^iH^iofi the ttost'df Ireland. ' i ; in 1:0 

The following stmctnial note is by Pi^e^^orOMandi^ >' ' r. ^ 
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On the BTRUOTcmlB ot thb Tail ik Myxinb (GLUTWOtis Ha&). By 
Professor CiiBLANp, M.D., LL.D„ F.RS., University of Giasgoir. 

. In, nuA:ii^ a jnacerataon of a specimen of Myxine gluHnma, one of a 
nnajber .which I owe to the kindness of Professor Mlntosh, I had the 
satisfaction of laying bare a remarkable structure in the tail, which 
appeaiB to baya hitherto escaped notice, yu,, a triangular plate of cartilage, 
about half an inch in lengthy placed beneath the end of the sheath of the 
• Diotochord. !pie fore end of the plate is about an eighth of an inch in 
depth, and at its lower end supports a small bifricating process ending 
quickly in two mfjCLute dilatations which abut against the hinder most pair 
qI mucous glands. The inferior margin is prolonged into about twenty- 
four longer or shorter rays or processes. These extend a certain, distatice 
into the inferior fin-rays of the tail, which otherwise are quite similar to 
th^ superior rays, consisting of mere fibrous bands. 

Having reference to tne disputed position of the Cyclostomatay it 
appears to me that the structure of the brain, long ago studied bv 
Johannes Miiller, can leave no doubt, when taken into consideration with 
other characters, of their affinity to the £iasmohranchs. I am inclined, 
therefore^ to conside(r the plates of ^rtilage in connection with dorsal 
fins, as. in the case of AccmtJiias^ developments throwing light on thia 
inferior plate;, and, further, to see in this structure the inferior lobe of 
the heterocer<»al taus of the sharks, and the infrarcordal portion of the 
taUs of osseous fishes. 

When we study the tail of a perch or a salmon we find that althoogh 
the apparently homocercal form of its adult condition is in reality hetero- 
peroali the notpchord having been directed toward its upper edge, yet, in 
an embrypnio condition, the notoohord passes straight back, and is 
surrounded, .with superorinferior symmetry, by a cutaneous fin exhibiting 
delicate fibrous rays, lliis resembles the apparent condition of the tau 
o{ Mpine; but the cartilaginous plate now described may be regarded as 
showing a tendency to the second stage of tail-development, in which th^ 
inf ^r; Jloba exhibits special growth. 

Ont thb Eggs and Totjng op Food aitd Otheji Pishbs. 

tlie observations on the development of the Food Fisheft— just com- 
knenced at the date of the last report — were carried on chiefly by Mr 
Edward lE, Prineoi up to the second week in September^ and a large 
amount of material has been accumulated on the subject A preliminai^ 
leport qf his able and beautifully illustrated researches was communicated 
to, tae meeting of the British Association at Aberdeen* (Section D, 
Biology)* The labour involved in such a task, especially in regard to 
the manipulations of the microscopic slides of eggs and embryo-fishes, 
makes th^ preparation of the complete results with drawings a compara- 
tively s^ow proces^. We hope, however, to be able to communicate 
these researches to one of the societies before long. 

DetaQedstudy of the following species, with pelagiceggs, has been made ;-^ 

Oodi emerged from the egg on the 9th day, lived till the 17th day* 

JJoAfocfc^lst series „ „ 20th „ „ 27th „ 

„ adfijaries „ „ 10th 

WUtiM „ „ „ 10th 

Oriy Gwma/rdr-l^ series „ „ 13tii „ „ 24th „ 

„ 2nd series „ „ 6th 

Coi»nion2>a&—lBt series „ „ 13th „. „ 24th „ 

„ 2d series „ „ 7th 

Comimon JFlcnmder „ ^ 11th „ „ 24th „ 

JlodfeKn^ (6-bearded) „ „ 7th 

* Vide * Beport of the Brit Associat Aberdeen, 1885.' Section D. 
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Amongst other forms examined with more or less attention were the 
following : — 

LuftvfhSucker. — The adnlts were obtained both from the rocky borders 
and from the local trawlers, and the masses of the eggs^ which abound in 
the spring months on the beach and among the rocks were developed in 
the laboratory. This, however, was by no means an easy task if the eggs 
had been newly deposited, since the imperfect aeration of the water in the 
crevices of the intricate masses cansed pntrifaction in many cases. Sac- 
cessfoi hatching was more readily accomplished if the eggs were procured 
in an advanced condition. 

Pennant's observation as to the power of adhesion of this species was 
reputed, and found to be accurate. No difficulty was experienced in 
nosing a pail of water, to the bottom of which the fish was adherent, 
by grasping the animal by the tail 

SJuni'Spined Cottus, — The eggs of this species were also somewhat 
difficult to develop in the tanks, the length of time required in the pro- 
cess likewise giving an opportunity for the decay of certain eggs and the 
poisoning of the water. The young were more easily procured by obtain- 
ing advanced ova from the beach. 

MofUoffu^s Sucker. — ^The eggs of this fish were described and figured 
in the 'Annals of Natural History,^ as well as mentioned in the last 
Eeport They were frequently obtained from the local trawlers during the 
spring and summer. 

Fifteen-Spined Stickleback, — ^The nests of this species are not uncommon 
in the rock-pools near high-water mark, and are easily kept in the labora- 
tory. The development of this fish formed the subject of a special 
investigation by Mr Prince, and a preliminary report was presented to 
Section D, at the meeting of the British Association at Aberdeen. A 
more detailed account, with ^ures, has also appeared in the * Annals 
of Natural History.** 

Three-Sfpined Stickleback. — ^Very young examples of this common species 
were examined for comparison with other forms. 

Bib. — ^During the early summer numerous ripe females were obtained, 
and the pelagic nature of the ova demonstrated, but no males appeared. 
This speciesktsaspawning-period which extendsover a considerable interval 

Ling, — ^The eggs of the Img Were procured in a ripe condition in May, 
but unfortunately none of the specimens were healthy. 

Common Eel. — Ripe eggs of this form were found by Mr Prince in 
Jime, and he thought they resembled pelagic forms. 

SkiUpin and Floating Eggs. — The ova were found to reach 
maturity in July and August The pelagic eggs are small, resembling 
in this respect those of the common dab, and have the investing coat 
beautifully reticulated. An account of the ova was communicated to the 
Meeting of the British Associationt at Aberdeen, and published in the 
' Annals of Natural History. 't The variations that exist in connection 
with the habits of fishes producing pelagic eggs are interesting. Thus, 
the flat-fishes {Pl€wronecUd<B), which haunt the bottom universally, so far 
as known, proauce floating eggs, while the skates and rays, also frequent 
ing the bottom, have massive eggs that are deposited on the bottom, and 
are protected by a tough leathery investment Montagu's sucker^— the 
Armed Bullhead, the Cat-fi8h,§ and the Skulpin — are likewise examples 

♦ Awn. Nat. HisL, Dec. 1885. t Section D. Sept 1885. 

t Awn, NaJt. EisL, Deo. 1885, p. 480. 

§ Mr filrook uidndes this species amongst those with floating eggs {vide ' The 
Spawning Period of the British Food Fishes, Fishery Board for Soc^and). So far 
as I have seen the massive thick* waUed egg sinks. 
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of fishes frequenting the bottom ; yet the three fonner have ova with a 
somewhat thick investment, while the latter has pelagic eggs. In the 
same way the pelagic herring has ova which are fixed to the bottom, 
while the equally pelagic coal-fish has ova which float Again, the rook- 
ling, which frequently occurs between tidemarks, has pelagic eggs, while 
the father-lasher {Cattvs) has thick-shelled eggs deposited on the bottom. 
Habit, therefore, has little relationship with the differences in this respect^ 
which seem rather to depend on phylogen^ic causes. 

TarrtiWs Blmny. — Nodiing is said about the breeding of this fliih in 
TBcent worin. A female in August (18fch) presented small ovaries with 
only traces of ova; while in another, on 29th November^ the ovaries were 
eoasiderably enlarged, so that the ova were readily distinguished by the 
naked, eye. In all probability, therefore, this species spawns early in the 
yean 

Gunnel. — Day ('British Fishes') observes, 'Nilsson states its spawn 
* to be deposited in November. Mr Peach, however, in June believed he 
' discovered the spawn of this fish at Fowey, in Oornwall.' From the 
atato of the reiNroductive organs in August the spawning period would 
Beem to be distant, yet no signs of maturation had been observed in 
those examined earlier in the year. 

Catrfiah, — Some rather small examples of this species have been pro* 
cured. Thus, on 11th July a specimen, 6f in., 5th August anoth^r, 7|, 
and on the 27th of the same month, a third, 8^ in., were obtained. A 
fourth (18 inches in length), now living in the tanks, was procured by 
the liners. All were captured by the latter on hard ground between the 
Island of May and the Fife shore. 

Fwiparow Blenny, — In July the ovary of this fish presents a somewhat 
spindle-shaped aspect, the greatest diameter in a specimen about 10 inches in 
length being one-third of an inch. The ova are of a straw-yellow coIouTi 
and are attached to the wall by a pedicle. They show a coarsely globular 
yolk with germinal area and spot, so that they do not appear to be impreg- 
nated. Many of these ova are nearly equi^ in size, and they are sur- 
rounded by a vascular investment presenting beautifully reticulated vessels. 
Until the ovum, therefore, reaches a certain stage of development the access 
of the spermatozoa cannot take place. 

At this season the males have the testes much enlarged, and the sperm- 
cells contain numerous sperms, and some of the latter even occur around the 
external apwtura In November, on the other hand, these testes diminish 
greatly, while the ovary of the female is filled with young progeny. The 
fluid in the ovary containing advanced young is nearly translucent in the 
unijDjured fish ; but shows under the microscope various blood-corpuscles 
in a degenerating condition, the ovoid form b^ng altered, and their bulk 
considerably diminished, besides many granules. 

Tope, — ^A fine female example (4 ft. 8 in. long, with a girth of 21^ in., 
and expanse of tail 11^ in.) was captuned in the salmon-nets on the 22nd of 
August, but unfortunately the viscera had been so crushed that they were 
almost useless anatomically. The ovaries presented many small ova, some 
reaching ^^h of an inch in diameter. The stomach of the specimen con- 
tained a considerable number of herrings. 

Thornback, — Our present knowledge of the breeding of this species is 
comprised in the following remarks * : — ' Begins to germinate in June^ and 
^ brings forth its young in July and August (Pennant). Egg deposited in 
' May and June (Conch).' Mr Day also quotes Couch s opinion that one of 
. the causes of the diminution of the species is tearing up of the ground by 
tibe beam-trawl, so as to destroy the shelter necessary for the p^ection of 
* Day, BriHih FishsSt IL p. 846. 
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4hi» %fffk Althougb I hayo taiawtod good deal botb ia the dioie vratet 
amidst the haants of tUm species, as well as in the deeper pasts of 8* 
Andrews Bay, not a single ezaai|ie of the Thombaok's pozBe with either 
eggs or embryo in its interior 1ms been captured. Moreover, no farther 
shelter seems to be neoessary for the perfection ef the egg ^n a f riendljf 
reach of shifting sand, on and even occasionally in which egg, enbryoi 
and.adolt find all that is neceeeary ior *their wel&ra A few days aitor 
the late severe storm {29th Nov.) b large number of the egi^^sases of this 
q>eoies was found on tive west sanda The fresh purses (containing living 
embryos) are easily leoogniaed, as a rule, by their olive colour and greater 
etostioi^) as eom(Ntred with t^e blackish empty fcons. Tlie intarior of 
the fresh eapsule presents a 8nu>oth glisteniag whitish coat, enclosing the 
transkieent gelatineue albuminous flidd. The embryo does not appear to 
be inconvenienced to any serious extent, though a considerable quantitgr of 
sand gains admittance. Theee ' poises^ fcunn a most effieeient pooteotion 
to the embryos oft the ground selected for their deposition^ whidi^ of 
eourse, is that frequented by the adult 

On the HabiU of Youn^ Food Fithts^^^Yoang food fishes are numeona 
in mshore water, though, as fecmedy shown,* the young of both nmiMl 
and flat fishes are found in deep water. Thus a consideidbie pfepoitioil 
(abdut i^ne-tentits) of l&e total number of immature fishse caught during 
the investigations, consisting of common apdlong rough dabs, were proonxBd 
At some dklance from land and in deep water. As a rak^ however, many^ 
ydung* flshea, such as the cod, coal-fish, whiting, «nd pdlaid:, are found 
eloee inshoi^, probably because they find tfaoxr food more readily 8oeessiblei> 
and their freedom from attack greater. The same habit is chaitictenstie 
of the young flounders, dabs^ plaice, and turbot, the very young of soeeral 
of these in their transpareot stages being caught at tibe ma^^ of the 
rookie or in pools on the sands. ' It is evident, however, that from sone 
cause (x other ^e larger plaice, turbot, halibut, and ling, getteraliy take to 
dffBp water. Indeed, in a shallow bay Uke that of fit Andrews it not infre- 
quently happens that the large plsoee found dose inshore are Rickly or 
blind. It is known that the young cod, whitings, green eod^ and pollack 
make fov the deeper water in their later stages, and it is possible that a 
similar tendency exists in the large flat fishes, especially euich as tiie hali^ 
hut and tart)ot. The constant presenoe of young ling off the beaooi rocks 
near the pier is another eacample of the .tendency above noted. 

This year (1885) veiy young cod have been less nnmerons off ikm 
tidal rookt than last year; it may be from the pnevalaoee ef cdd east winds 
In summer and autumn. On the other hand, those of a huger size {^IB 
fnehes) hate been more plentiful than usual, and the same may be said of 
tiM young green eod {eoal-fish) of the same dimensioBS. 



DISBASIS8 OF FlSHSS. 

Further Remarks on the Multiple Trnwurs of Gomtnon. FhmuhtSy ^c 

These tumours have been met with during the season in common flound^ 
and plaice. It was stated last year that when cut into in the fresh state 

Sin a plaice) no cells were visible in the whitish creamy fluid which exudei^ 
[t ia possible, however, that this depends on the condition of the specimen 
in regard to the stage of the diseasa In a large tumour projecting from 
the mouth of a common flounder, a section presented the osual nailiolir 
appeaanoa, and ibt fluid scraped from the out surface showed Juaasea of 
• Vide Report on Trawlk^ 1^ H.M. CoiamJsrfoTwrs, 1885, p. 356. table iii 
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iiiaill gtEuiiilar oelk^witfa diitinot naolei^ tiwse appc^ently bdiig etteMfid 
to tiie.en<ty8ked moaseft formmg the tumour^ for the oofttentt of th» cyM 
i^eie Inamly graiMdaiei On the other hand, a section <f[ it tumour Ijrin^ 
beaealch the 8kin fd Ihe eoloured sutfaee near the tail^ ^d contAinlng^u 
eoiteaed nnfEice wMdi, to the naked eye^ iiMeiiibled t«ben»le^ «h^ dtrtUitore 
Wie mostly gxanniar, with oooasioBal ]aife and small graniilar oeUs and 
fatfylgkbules. In this tumour two bodies eccujtt«din conjunotion, appar- 
mttiy imiDBttire entmples of DvpUmtm pwMuJUmm* Traces df fysts or 
capsoles were dso present, as if the tumour' originally had been of t^ 
oidinaiy mitioktf character. 

La tbe aakne example a dsq^senr, covered wi^ akin, existed at t^e \fim 
^ ihe^dcnsal fin, abont 2 iaehes from the caudal rays. > l%Lfs appesofed t6 
lie th» cicateiK formed by recovery from a simtleir aifeetioii^ t^eh bad 
caused the loss of the tijis of the neural spines at t^e part' 

Amengst ether diseases noted are a latge oystic tumour ol the head of 
a cody and die frequent oceorreiiee of various affecti<me amongst the fliduH 
cdal'fiahesr In tlie tanks the rocklings are sabject t^ maiiy abraeioud/ 
whibh Masmble supei^eiBl uloeratioiis. In -the dead examples these bi^p- 
iMe^ are covered w^ baotei^ia, but in the living only smdl faodied para-^ 
sites were ti^tuML 

Tha ImgQS dUseose (Saprolegwia fmix) iji the'salmbn occurred on a 
Grayling captured in the dCay. 



; XbX £fI«iPT of &SQBM& 9N TP^ MASilfB FA-VVJU 

Cerfaun forpos of marioa^uumals esi^ape capture uuder ordioaiy ciietlm- 
stj^nc^ either by dredge or trawl, ^4 t)he most patient aeareh by. these 
w)io have come long distances to study them has often been bidSed. Hum 
the Gompdon spooorworm, ha? been sear^^hed for in vaia by the dredge for 
many years, and no greater success has followed a earefuL sevutiny at 
eiLtreme low water and between tide-marks. Yet a single storm, smdi ad 
that whieh recently happened in November, tossed on the east and wesl 
sands of St Andrews hundreds of examples in perfect condition, just as 
they were iound nearly hMf a ceutucy ago on tl^se sands by tbe late Pro- 
fessor Edward Forbes. This nmy be taken, then, a« an example ol ^ 
effects of special wave-cur|:ents on tba bottom-fanna. 
, The great storms affect, directly and injuriously, the fish-^faunaof the 
bay to a comparatively slight extent. A few green cod (saitheX haddocks, 
young whitioj^ gunnsls, YarreU's blennies,t saml-eels of various staes, small 
weevem, copuoon floundeis (the .emaciated adults occasienally sneering 
from the multiple tumonrs)i and plaice are stranded^ the most abuBdacit 
species^ however, being the armed bullheads {As^u$)t which, along 
with.other denizens of the sand^ have beeu dislodged aad swept shocawaids. 
T^ purses containing the young skate likewise suffer to a certain extent^ 
but free examples of any size are seldom or nev^ seen. Their inteln 
ligei^ce^ activity and tenacity of Ufa enable them to aurmonnt such diffi^ 
cities. 

: The effect on invert^iucata life ismp^re djatinot, and such atorms must aet. 
as periodic checks, of a character more pronounced than aaything duata 
ma^'aii^^i^W The, beach is strewn with masses of vanous kinds of 
sponges, in the crevices of which many of the higher forms (^^., sea-slugs) 
lurk ; and miniature forests of toophjten cover the tangles, are scattered 
freely as arborescent tufts, or rolled into felted balls by the action of the 
surf*. Fin§ aa;mni4ea of an anemotne {PiCichia} Uving freely. amaogst 
the sand are mingled with the large conunon forms and the raie (ferimiihm^ 
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and Edwardtia. The agitation of the bottom has proVed fatal to 
myriads of sand-stars, which, though forming a fovoarite diet of most 
food fishes (and no less of the galls)| are seldom disturbed by a tiawL 
UultitadeB of the common cross-fish, butthoms, sun-stars, common and 
heart urchins, and here and there a searcucomber^ are cui^oned on tiie 
extensiye beds formed by the empty tubes of the sand worms {TertkdUB)^ 
and other debris. Many living specimens likewise occur in the lattet 
tubes, though it is only in very severe agitation of the bottom, with aa 
altemtion of the sand-level, that these deeply seated forms are swept on 
the beach. The most conspicuous amongst the other annelids are the 
large sea mice, which occasionally are heaped in long lines to perish on 
the sand. The crabs include small specimens of swimming crabs (but 
this year not one rariegated swimmer), numerous masked crabs (chiefly 
nwles), and hermit-crabs. 

Ths shell-fishes which have been dislodged are very abundant^ and two 
of these especially merit notice, both from their immunity ^ regard to 
capture by either dredge or trawl, and their value to the fisherman as bait. 
They are the CypHna (the 'daikie' of the fisherman), and the raaor-fish, 
both burrowing deeply in the sand. Most of the moUosks which inhabit 
the extensive sandy fiatB of the bay are represented, such as Mya, M^utrOt 
Venuif TeUvnOy Donax, JfatuOy and Seaphander; while Bucemwn and 
Fuiut, frequenting different ground, also largely suffer. 



RWMARES ON iNVEBTBBBA'rBS, INOLUDINO FORMS USED AS BaIT. 

The recent storm in November was noteworthy for the number of fine 
examples of the anemone, Peac/Ua hcutatOy dislodged from the sand. It 
was discovered for the first time in Britain (in 1 846) by the late Pro- 
fesBor John Reid and Mrs Macdonald, of St Andrews, after a similar 
storm, but the iomet author gave no name, and his figure was indifierent.* 
Three years afterwards it was fully described by Mr Go8se,t and is now 
adequi^y figured, t In confinement it is by no means hardy if care be 
not taken to supfdy it with sand. 

The period of spawning of Asterioi rubens (the common cross-fish), and 
Oribrella oculata ranges from December to March. Occasionally they 
are somewhat earlier. A similar relationship of the sexes exists at the 
breeding season, as in AtUedan and Asterina, The common sea-cucumber 
deposited a large quantity of reddish ova in April. These were ejected 
in the form of fragile strings on the surface of the water, the least inter- 
ference causing them to break asunder and float freely on the surface. 
The eggs are ovate or somewhat rounded, presenting externally a peculiar 
villous aspect, apparently from protoplasmic filaments outside Uie Tery 
thin capsule. Unfortunately no male could be obtained. An example 
of the somewhat rare holothurian Fsolus p?iafUaptUy which for a consider- 
able time has been in confinement, has quite changed its colour. When 
captured it had the usual madder-brownish appearance, but now it is 
uniformly dull whitish. Instead of having the five rows of suckers along 
the cucumber-like body, this form has only three rows confined to a limited 
area on the lower sur£etca 

Amongst an n eli d s some attention has been given by Mr Prince and 

♦ Anat, and Pathol ObMrval., p. 666 (Plate ▼; fig. 21). 

t Proceed. Lin, See., March, 1855, and also Brii. Anem,, p. 235 (Plate yilL 
fig. 8). 

t Op, eiLf and also Marin$ Jnrmlebratei and Fithe$ of St Andrews (Plate n. 
figa^ 5, 6k and 7K 
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myself to the Teprodnotion of the lobworm, a species which is extensively 
used as bait during the warmer months (April to August) for the captute 
of the ordinary food fishes. It is stated (although this requires con- 
firmation) to live longer on the hook than the mussels at this season, and 
what perhaps is a more decided point, is that the swarms of young fish 
do not so readily remove it from the hook before the latter is seized by a 
marketable fish. Under such circumstances the hook is ordinarily deprived 
of its covering of bait before it reaches the bottom. The remarkable spoon- 
worm (one of the gephyreans), first found in this country on the west 
sands of St Andrews, by Professor Edward Forbes in 1840, was procured 
in large numbers during the storm in November, as on similar occasions 
in former years, and living e^mples were forwarded to Professor Ray 
Lankester, who ia specially interested in the group. A somewhat un- 
usual inhabitant of waterlogged and softened wood was the little boring 
annelid Potydcra, This wood was of no commercial value ; indeed this 
form has not hitherto been found attacking wood of the slightest 
economical importance. A skate leech {PowtohdeUa) deposited several 
eggs in the tank in December, and I have observed clusters of the 
eggs inside the whorls of the great whelks tossed on the west sands 
in October. 

Amongst the crustaceans examined have been a Norway lobster with 
ova in October, a common lobster also with ova, and various examples of 
the smaller species. A very large common lobster caught by a hook is at 
present in the tanks. Complaints have been made by the local fishermen 
that their boats are seriously injured by a boring * worm ' when in Zet- 
landic waters at the herring fishing. Specimens of the wood thus 
affected have not yet been brought to the Laboratory, but in all probability 
the damage to the planks has been caused by the little burrowing crus- 
tacean (a sessile-eyed form), Limiwria^ sometimes called the 'Gribble,' 
so well known as a source of trouble and danger during the works at the 
Bell Rock, of constant inroads in the wood at Devonport, and indeed 
all round our shores. The men state, however, that their boats are only 
attacked off Shetland, never at St Andrews. 

In the group of the shell-fishes, the young of Natica catena have been 
developed from the eggs which are deposited in ribbons of a single coil 
off the west sands, and are frequently thrown on shore. Professor Ray 
Lankester has also worked at the anatomy of the adult, and he and Mr 
A. G. Boarne have also examined Chiton. Living examples of the Hun- 
garian cap-shell are at present under observation. The eggs of Mija 
arenaria, Cardium, Anemia, Pectuncultis, DonaXy Scrobictdaria, Pecten, 
Astarte, and others have also been examined by Mr Wilson. The repro- 
ductive organs in Botyllus and in the rare Pelonaia have also been ex- 
amined by the same gentleman, who furnishes a special report on the 
reproduction of the common mussel and allied forms. The ova had to be 
artificially hatched and studied under many difficulties, and I cannot too 
highly commend the skill, patience, and perseverance of Mr Wilson in 
conducting this inquiry. It is of the utmost importance, as the first step 
towards improving and extending the cultivation of this valuable shell- 
fish, to exhaust its development and life history. Mr Wilson furnishes 
the remarks which follow this chapter. 

The shell-fishes especially interesting as bait are, besides the common 
mussel, Mya arenm*ia, Mactra solida, Oyprvna, and the lazor-fishes. These 
are gathered by the fishermen on the west sands after storms. The large 
cockle {Cardmm echiimtum), on the other hand, is avoided, as of less 
value. In Eebruaiy and March the limpets are collected for bait by 
women who come from Auchmithie, but the local fishermen, do not use 
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them; yirt the limpet fonofl a tough bait, whieh eUqgB to ^ehook fiee a 
batton. 

BeaideB the special work just meutioDed, maii^ obtej?vakioitt on the 
phoBphorescence of macine animds weie made diuring theeumuier. These 
farmed the basis of the Address to the Biological Section of the 3£itiBk 
AssociatioB * at Aberdeen. 



APPENDIX F.-^No. XIV. . , 

REPORT ON THE DEVELOPMENT OF THE COMMON M:US- 
SEL. By John Wilso?^, Dwonatrator of Zoology, University ot 
St Andrews- 

Th£ lit^erature of 9 strictly zoological charaotar dealing with the cpmmon 
mussel, as con^pared with that bearing on its relative t^e, oyster,, ia scanty^ 
Especially is this the case in the field of embryology. To a£Srm .fihat 
the oyster ))sa been the subject of much exhaustive stu4y, one need only 
refer to the superb memoirs on the development of the American oystei^ 
by Mr Brooksyt and on the development of the European oyster by Dia 
Hoek and Horst.^ Such works ar^ patterns worthy of imitation by those 
who propose to cpnduct thorough investigations into the li^history of 
mollusks, the multiplication and preservation of which it is of mpment to 
encourage. 

In 1856 Lacaze-Duthiers§ gave an account of the development of the 
gills of the common mussel, having studied forms one^ourth of a millimetre 
in diameter. At this stage the gills appear, through the transparent valves 
of the shell, as four separate, thickly -ciliated, club-shaped prpce6se& Iq 
the course of development tltiose processes become more and more nume- 
rous and coalesce, resulting in the familiar leaf-like gifl of the adult. Of 
the two lamellsd constituting the fully-formed gill, the inner one precedes 
the outer in development. In 1877 Sabatier|[ published an elabor^. 
memoir on the anatomy of the edult mussel The reproductive organs^ 
however, are but slightly touched on. Little attention seems to have 
been given to the method and time of development of the generative 
elements until 1884, when Professor Mcintosh, while conducting the 
scientific investigations on behalf of Her Majesty's Trawling Commissiim, 
studied these points. In the published account IT of his observatious 
thereon he mentions the peifectly dioecious condition of the species, and 
gives interesting details of experiments with spermatozoa, evidenciug 
Uieir great tenacity of life after removal from the mussel By examining 
mussels at intervals from January to July, he found that in a sexually- 
ripe, ' as compaied with an undevelpped specimen, the mantle in January. 

* IS considerablv thicker. A male, measuring 3| inches in length, pre-. 
' sented in the thickened generative region of the mantle large, pale, round, 

* sperm-sacs, filled with minute spermatozoa, which have ovoid bpdie{^ 
' with finely filamentous tails. The females had the same region of, tba 
' mantle crowded with a prodigious number of minute ova. As the mo^th 

* Vide Report of the Association at Aberdeen, ld85) Seetion B (Biology:V ' 

t Report of the Commissiooera of Fisheriee of Maryland, 1880, 

t Versla^ Oe$ter(mdcrzoeki7igenj Leiden, 1883-84. 

§ An. Sc, Nat, J ser. iv. torn. v. 

li An. 8e, Nat.f ser. vi. torn. v. 

^ An.JitU. Sitt., Jeh. 1685. ^ 
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* (February) ody^iiced, the nuubde, especially ia the neigbboorhood of the 

* Gffgan of Bqjanos, increased considerably in thickness, so that the region 
' bong downward like a pouch or flap on opening the valves. The whole 
' surface of the niantle beoomes speckled in both sexes with the r^roduc^ 
' live elements* On puncturing the enlarged r^on of the organ of 
^ Bojaofus in a male on the 17tb February, a m^ky fluid composed of 
< upenns exuded. The mantle in this case had incressed in thickness about 
' f of an inch,, and the development of the sperm-sacs seemed to proceed 
' from the dorsal to the yentral edge of the mantle.' Professor Mcintosh 
found that in general the mussels reached full reproductive maturity in 
April ^ thereafter the ova and spermatozoa gradually disappeared from the 
mantle^ until in July those he examined were q;>ent. In July and August 
he noticed that the surface of 8t Andrews Bay ' swanned with minute 

* mus$els of a somewhat circular outline,' and ' they were much younger 
' than, jkhe forms procured by Iiacase-Duthiera in the Mediterranean, as they 

* wer^ settling on the blades and similar structures within tide marked 
' and which showed four branchial jprocesses behind the foot' The abovei 
ie a bcief rimmi of the ^terature ot the special sulojject iahaod. There ia 
an imvmnse amount of published information relating to mussel-cuUuiiei 
aocb as statistical acoounts of the numbear of mussels sold or used for baity 
diiscottj^se^ on the comparative efficiency of the French and British methods 
ol mUtttse^ practical suggestions for the improvement of existing beds and 
the acquifiition of new ones, and the like* No systematic effort seems to 
have b0en made to understand the early life-histoiy of the mussel, and it 
WiB with the view of umrayelling this that, at the request and under th% 
^lidanoe of Professor SI'Intosh, the writer made a series of observationa 
during the summer and early autumn of this year (1885). 

If a mussel in a matured condition ia cut from its shell, the whole 
outer envelope or mantle is seen to be filled with rep&oductive elements. 
Besides the mantle there is a central wedge-shaped mass behind the foot 
—the ' abdomen **^which is also filled with them. This organ is eour 
netted with the niantle in the pericardial region* The outer wall of the 
liver ^a darkncoloured oi^gan anterior to the foot) is usually devoid of the 
dendritic sperm-^acs or ovaries, but in an occasional example they are seen 
to rajDttify there to a small extent, as outgrowths of the abdcnmnal mws.. 
This is a condition in striking contrast with what obtains in the \kGt&^ 
mussel {MytUens modiolus), a much larger species inhabitiug deep wwter. 
In it there is no trace of repcoductive follicles in the mantle, bat these 
proceed f prward from the greatly enlarged centml mass, and in meay caae». 
aluMiet^mpletely hide the liver. In both species of mussels the female 
leijiirodactive organs are almost invariably of a deeper red or orange tinge 
timn those of the male. (Half-sized specimens of both s^es may be 
found with the organs pale). Methylated spirit immediately extracts 
thaa>leuring matter. A dose inspection enables one to distinguish, the 
sexes by the naked eye, the sperm^sacs being mostly arranged in more 
prcininent gr^ps then tike ovigerous massesi There is probi^ no means 
of discerning the difference by any feature in the exterior of the shell 
IDie spermetQsoa of the common mussel have a characteristic shape, differ- 
ing dtf tinctly froip those of the horse musseL The former hare a balloon- 
skilled headf tapering continuously off to a flue tail, whereas the head of 
the latter has a constriction where it tapers off to the tail. When an 
ineisj^Q is made in the f ally-ripe male organ a creamy fluid issues, con- 
tanning imlnen^e numbers of epermat02soa» ^ motion of which is well de- 
scribed as * dancing^' The mUkiness is in proportion to the ripeness of 
the ^[^ecimen. If the spermatoeoa are in packets or groups, th^ are pro- 
bably MTipf^ Whe» tJbe pvarian tissue is out into, the fluid therefrom 
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contaming the ova is orange-coloured Many of the ova thus extruded 
have a translucent investment, discernible on account of floating debris' 
being unable to reach the ^g-capsule. Under the least pressure the ova 
appear oval ; they are, however, quite circular when fully ripe, and at' 
that time the large germinal area and distinct germinal spot previously 
seen are lost to view, the viteUus becoming densely granular. Viewed 
by transmitted light under the microscope, they have a brown tinge; by' 
reflected light they appear as minute white specks, individually barely 
visible to the naked eye. The pale genital canal on each side is readily 
seen in the angle formed by the abdomen and the upper or attached 
margin of the inner gilL Microscopic sections show it to be dothed in- 
ternally by ciliated epithelium. Entering into the generative organ, it 
divides into smaller canals which lead to the sperm- or egg-collides. 
The natural method of fertilisation is not yet fully inquired into. In all 
probability the ova are carried by the eflferent currents into the sur- 
rounding water, and there fertilised by the spermatozoa similarly evacu- 
ated. Artificial fertilisation is accomplished in the following way : — ^A 
piece of tissue containing spermatozoa is minced in a watch-glass with sea- 
water. A little of the milky liquid is poured into another glass and moto 
water added Into this is poured some liquid containing ova procured in 
the same way. The two elements are then mixed by gentle stirring, and 
the ^ass is set in a cool place for half an hour. The milkiness must theai 
be completely removed by repeatedly emptying and refilling the vessel 
with a pure supply of sea-watier, allowing the ova to betUe to the bottom 
each time. Any debris left may be picked out by a fine pipette. With 
patience this can be very successfully done, and speedy putrefaction will 
be prevented If the ova are now examined microscopically, each will be 
found to have a considerable number of spermatozoa attached to it, and 
their wriggling causes it to rotate. Fresh supplies of sea-water mn^ be 
given at intervak In about four hours the first indication of successful 
fertilisation is seen, the polar or direction-cell then making its appearance. 
The latest attempt to fertilise eggs was made on the 7th August, and it 
failed. That of Ist August was partially sucoessfuL The most success- 
ful eflbrt was the first, inade in the early part of June. The results as to 
the time certain stages are reached in the different series are conflicthig, 
due no doubt to the decreasing vigour of the generative elements. It is 
evident that as autumn advances the spermatozoa left in the organs lose 
their activity, and the percentage of good ova is smaller. The first seg- 
mentation takes place immediately after the appearance of the polar cell, 
resulting in a larger segment (macromere^ and a smaller (micromere). 
Repeated budding of the micromere takes place, and in six or seven hours 
the embryo has assumed its most irregular condition, that is, it appears as 
a large cell, round one pole of which are grouped many smaller cells. 
Thereafter it assumes a form approaching the spherical, and in ten hotirs 
the brownish granular contents give place to colourless translucent globules 
and r^racting particles. In fifteen or eighteen hours the shape is nearly 
spherical, and the contour is broken by the projecting part of what in all 
probability is the still undivided macromere. * This body in some is almost 
enclosed by the cap of cells which are presumably the product of micro- 
meral segmentation. In others it may still project considerably, and give 
indication of bipartition. The polar cell is usually now to be seen in the 
periphery, asymetrically placed in relation to the macromere. An unex- 
plained feature is the crenate outline of the projecting portion of the 
latter. The gastrula stage is now reached, characterised by the appear- 
ance of a large cavity lined by the micromeral spherules and many smaller 
highly refracting cells. In gastruke of sixteen hours on more tiiaa one 
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occasiou an opeDing into the cavity — the blastopore — presented itself in- 
distinctly. An hour or two before this period cilia appear, and they now 
cover the greater part of the surface of the embryo, causing it to swim 
about and rotate actively. At forty-three hours from the time of fertilisa- 
tion two examples (of distinct series) were characterised by having, besides 
tiie usual covering of minute cilia, in the one case one strong cilium at 
least as long as Ute diameter of the embryo, in the other by two cilia 
somewhat longer. In both embryos there were features indicating ap- 
proaching differentiation of structure. Embryos have been k^t alive 
beyond the age of the above— 4n fact, for four days — ^but as consecutive 
data of development were not secured, and occasionally other forms were 
accidentally introduced with the fresh supplies of water, it is advisable to 
oonoborate the notea^ and drawings made. Failing to solve the whole 
problem by artificial means, many searches were made for embryos in pools 
al Ae mussel-beds of the Eden, in the river itself, and in tidal pools floored 
with mussels on the coast. The season was well advanced before this was 
dona ; neverthekss it is puzzling to understand why intermedis^ stages 
were not found, seeing that mussels still bearing sexual elements were 
abundant. None were found younger than those already referred to as 
having been ^ot by Professor M^ntosh on the surface of 8t Andrews Bay, 
in material dipped from the surface, off the mouth of the Firth of Fordbi, 
od August 29, this year, the writer found many young mussels. The very 
yioungest of them had a velum or ciliated swimming organ, which could be 
retracted within the delicate and transparent shell-valves with great 
alacrity. The hioge-line was long and straigbt Hie embryo mussel is at 
this stage many times smaller than that figured by Lacaze-Duthiers, as 
bearing the four gill-lamellsB. In more advanced forms the velum had 
become useless as a swimming organ, the q^pphagus or passage into the 
alimentary canal was seen as a wide tract thickly clothed with strong, 
active ciUa, and the rudimentary eye-spots, liver, kidneys (organ of 
Bojanus) and adductor muscles of the shell could also be obseiTed. In 
stiU more advanced examples the gill-lamellse appear, and the umbones or 
beaks become elevated, so that the valves on lateral view are oval or nearly 
circular. Still further advanced forms exhibit a foot, otoliths rotating in 
the auditory capsule (a rudimentary organ of hearing), and many more 
closely set gill-lamellse, while the other organs are correspondingly 
developed. By-and-by the young mussels sink to the bottom, and 
acquire round the margin of the embryonic shell a calcareous deposition of 
a prismatic structure, forming a blue rim, which exteods most rapidly in an 
aijbero-posterior direction ; and they thus gradually assume the shape of 
th0. adult The foot of the young forms is ciliated, adhesive, extremely 
extensile, and is the means of awkward, but active locomotion. It is pro- 
truded forward a distance at least equal to the length of the mussel's body, 
is fastened by its adhesive property, and then contracted, thus dragging its 
iowner aloi^ as it lies on its side. Progression is also aided by a gliding 
•moscular movement of the foot. When a suitable position is reached the 
young mufldel fixes itself there by means of its byssus or anchor-threads. 

Amongst the smallest samples of a previous season, taken from the tidal 
looks, the writer found that mimy, not more than one-eighth of an inch in 
length, contained iu their tissue either ova or spermatozoa, presenting no ap- 
preciable difference from those taken from the full-grown adults. The above 
were probably not more than one year old. The fact that mussels have 
the power of reproduction from so early a stage leads one to think of their 
enormous fecundity, and to consider the practical aspects of the investiga- 
tion. Qreat ti^ts of tidal rock-surface around our coasts are black with 
the isarpeting of young mussels, but these being densely <^owded, out of 
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the Teiich of food, and eicpofeied to Uio fanfielrngft of the «a/Ti8^>ftidoa 
grow to a Qief ul sue* 

Hie cultivation of 1^ muttel for aale is oanied on tn th» etfbnai^ ol 
the ^iea, bringing a rorenue to 8t Aodiewa on«Ei vrengeof iEdOO par 
«aaam. The beds (*«Hilps' or ^B(a«p8')ar6iiuMtlJF&n]iedoB.]imddyflat«y 
ttkioovered at low water. They af d cropped in dotation. Tha ^seed^' oonmal- 
ing of young mudsela from hi^f as inch to one inch or tiieiaeabottt iniengtb, 
$re dredged f^om parte where they hwve been dqpositi^ nafaaiaLly. Theae 
parte have in many eases prenonsly earned a oiop of mnseels. TtiQ ' aeed^ 
may, how^ever^ be grown on placee unadapted for rearitog saleable mnseele. 
The rale of growth is very rapid^ an in(^ t6 an inch and » half in a yesr 
being no oncommon addition to the length. The rate depends on con- 
dittots, which may be regulated to aeme extent Other things being 
equal, it eeems'to be die case tiiat the logger the mosseh ace dry b eiw eea 
tides the slower is their growth. The quickest gvowth tatmade by thoae 
lying in the bed of the stream, when ^ey are never nncoveted^ . Ufenee 
tile bpinloQ that, brcacUy speaking, the higher the bedaa^e aftiova th&seir 
level the lees chance of Boocess. The level U the ^sMupa' is gmdnally 
being raised by the detention of silt amongst thef mnseeh, aiid no attempt 
is niade on an extensive scale to lower it, llie mnssels grown in dw.fidei 
are used lor bait only. Professor M'Inlosh recently had a iiow huidkb 
erected there for* the purpose «l'imvefitigtiitnig the nritabiiity of theT site 
for t^ cultivation of mussels for human teod; They hay« b^me densely 
covered with young musseht, bat it remains to bo aeen whetiier, with i 
fnl thinning and cleaning, the project may be profitably cariM out > 
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ICHTHYOLOGICAL NOTES. By O^mm^ Bftoon, F-LS, , 
<Pkt« IX.) 

1. tSebagiea N&neegmis' (A^cam.) Norway haddock or Norwegian oai^ 
—This Is a northern form, and is only bcCasionally ^net with on*onr 
coastB. A crimen was forwarded by the Fidiery officer at Berwkikon 
the 19th of May 188d. It measured 8 htChes in lengthy and i«ns of a 
bright red colour when received. The specimen from Shetland, recorded 
in the * Fishery Board Report* for 1883 as Smrami^ aahriUai should htfve 
been described ae Sehastes Nonoegicus, 

3. Gardophus atcawU (Walb.).-^A epecimea of this pwtty Menny was 
captured in May last, between tide tnarks, in ftont> of the Fishery Board 
Laboratory at Tarbert, Lbchfyne. So far 'as I am aware, l^e'only otlieir 
record of this species aa occurring on the West Ooast of ficothuid is that 
given by Fleming, who found it in Loch Broom. In the copy of Yarreirs 
BritUh Fishe$ in the Edinbnrgh University LibMiry, there ie a note in pencil 
to the following effect: — 'Twice taken on the shores of Rothesay Bay. 
* J. M.' There is no date given, and I do not know 'by whom the record 
was made. The Tarbert specimen was kept alive in the laboratotyfortwo 
months. During this time it was very sluggish, and often hid itself tmdeir 
stones. I have frequently observed this fish to test with its tail eurved 
round towards the head in the manner described by Peach. The fish'^dld 
not f^ well in confinement, and probably this waa the cansa of tt0 deatii 
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The atteciawLis 6| iaoLes IcMig; atidc^ ai deep^ red^bcown colour, pater oik 
the ^ventral nirfaod* Thavo wtete ndna of die darker transverse bands 
QfloaUy found in tfafb species^ The supraorbital tenftadea were well det^ 
iiel0p^ and very jipiuah blanched j indeed, quite plumose. < The Hrat thre^ 
la^ 6l thb ikNDBal :Qn etfob end in a plumose tuf t^ the antaiios one the 
laigeBlk !Qia pectoral fin is more rcmnd^ Idiaii ihatt figured' by Day 
^&ifUh iFishA^^ol i* pL Ix* fig. 3)^ and only neacbea within half an ind^ 
df tiie anal I netico that in Ms aceoant of the genorio character of 
O&rdopkw^ Day say* the lalwal line iii absent In his figure, already 
lefeiired to, « lateral. £ne is^ however, showu. This t»ooeeds in a straight 
Mna forwaorda from the ^entrs of the Quidal fin to a point over thei vent 
III than takes a 'slight cmre npwMds, and terminates about t^e eentte of 
the upper margin of the operculum. In the specimen here referred to the 
latcml ime is quite distinct^ and eoctends in a straight line fer the lAok of 
its length, and terminates at the pdnt of union of the branehio^fltegal rays 
with tha apek of tha opeDRsuliini. *I1ie bothymetrio imge oi this fidi is 
Jveiy'donsidmMs;. In ScothuDd it haa frequency been captured bstweeh 
iidcitmaicks. M^Into^-ceoords it as; not imoomiBon in de^ water at St 
Andraws^aiKLstatea. thatitis oceasioniEdly found in the stomadi of the 
«mL . In theiSoui^ of En^bnditivequentB tile deep^ water, and isriarely 
£o«f)dr Bt m idepth of less than. 5 to 8 fathoma (Day),. i^iUe during the 
.'^iVsKhpiae' .Ejopeddtion it Hras takte: between Sheijand and Faxa ai'A 

dapth of 180 fathdnuL 

jiS^ 0tmDldi^rMa x^pe'trisy h, ThjeigQldsuusy^«».pitikbiamje.^ThlB'^peeie8 
of wrasse does not appear to have been often recorded from the Scotch ooaat^ 
Bdwank ODeqn^d^cine specimen ^a(t Ban£ Pa^ndl ^ye It is Occasionally, cast 
adtove.im ^-Firiii of Forth, and Johnston < obtained three near Bprwiek 
in 188& I ^ha^>fonnd it, frequently in Loth 'Fyti^ Inmr Mfay* to ^Axgnsl^ 
fiiHiauladly near the eaai shore of the Loch. li s Ideal in its dastributioh, 
ihut ia wBualiy tdkenin oonaiderabb nnmbets whete found I fdund it tb 
^nsf^a depth of 10 to 15 fithoma, and seldom mefi with it ia.i^allower 
'Water.. . Examples which were; preBenred vary &om 3^ to 5|^ indies in 
length. The dark spot at the base of the oaadal fin oteaar the dorsalsuifaite 
li> ^ary/tnask^^ Hie xlatk patch o& the dorsal fin extends over the first 
"tlvee' rays,; though leeoadonailyitmay be a kttle longer. The teeth are in 
SBv^eral! row% the outer 6f which is very welA developed ' The three 
ittteddi tmyB of theadai fin contain Well cleveloped Gaines. This epedes 
bpwwna isv Junfi) la Lech iFynd^ andithe e§g!& are liekgid. Two batches of 
«ggSL)Wata l^i&^in ona of the tanks at Tarbert, but £bey wfre not'fertiliged 
Ilie aggci.a^r p reaecgatjon hAvd a diameter at aboht '9\ ttun., aad^o not 
c^mt^n^Idlslailpt oil^bokL ' . 

L Centrolabrus exoletm^ Jm^ the smaU^noouthed Wrasse, or Rook Coeki 
.'f^rffihcinien q£ this speoies wae taken in a tiawi near ^Dsrbcrt in Jtine 
last, and another in July. In the tatteit case thjere were serene^ Otemoiabha 
'fTifMi^iw in tha same haul lb g^nerai^ app^arsno^ the two species are 
;«teyfliqHlat*y%nd tdief paesenti^^ee ttigbt easily be o»rloeked. Its body 
is, however, more flattened and deeper than that of the previous species^ 
tsadthtooai^ik) dairk patohesat the base «f thecaudal or atthe anterior 
(etBftrehinty of tii«>denal fia . The anal finhas fiv« Spine<b The* teeth are 
^iH sin^o^w, fmd very muchsmallar thaU' in* tiie preceding species* lite 
jffladMCtjsppKdmtas.aro about 5 indies in length, amd one is a little mottled 
fwith smdliiblaek. spots. So far .as I am awaxe the only other Scotch 
localities for this fish are Kirkwall (Baikie) and Btoiff (Edwai^d). It ia 
leasewtialty'a! aortAerh apedes, but appettrs to be jfiwqutotly met with on 
<ti»8outb^Ooa8tctf1Qngland. > 

i' 5ly >MdUJ^ (siMbriaj L.^ Fonr^bearded Boddi^g.^^A bmalt specimeo of 
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this fishy 7^ inches long, was captured off the Firth of Forth on 8th Feb^ 
maiy 1886^ and presented to the Board by tibe Oranton Steam Trawling 
Company. This impedes has oocauonally been met with along the East 
Coast of Scotland before, but is not common at any part of the British 
eoast. In the specimen referred to die dark spots on the dorsal and anal 
fins are well pronoonced, and the caudal extremities of these fins are not 
so square as those given in Day's figure {Brit FiaheSf voL L pi. 88, fig, 
1) ; indeed, they more nearly resemble the terminations of these fins in £ 
tridrrata. The anal fin is ^ inches l<mg, while the length of the posterior 
portion of the dorsal is ii inches. The anterior ciliated portion of the 
dorsal, the rays of which are very shorty is kept in constant Tibratile 
motion when tiie fish is siire, and a distinct current is prodooed in the 
watenL 

G. Motdla tridrraia (BL), Three-bearded Bockling. — A fine specimen 
of this species was received from Mrs Stewart of I^th. .It was caught 
on the 7Ui January 1886, in the Firth^of Forth, between May and B^ 
It is a male, and measures 18^ inches in length. The margins of tiie fins 
were blood-red. The species is not particulerly rare, but it is seldom so 
fine an example is secured. The largest British specimen recorded was 20 
indies long (Thompson). It is curious to note that all the specimens 
examined by Bay and Thompson were males ; and it is very desirable 
that the sex of all specimens captured should be ascertained, as die absence 
of females seems unaccountable. In this specimen the testes were not well 
developed. Its ally, M, rmLstdOy spawns in the summer, and the eggs are 
pelagic. 

7. PhycU blennoideSf Greater Fork-beard. — One or two specimens of 
this species seem to^be captured yearly on the East Coast Specimens w^e 
leccNKied in the Second and Thkd Annual Eeports of the Fishery Board. 
A good i^f»ecimen, 24 inches in length, has recently been sent to the 
Central LaboraJtory by the Fishery officer at Peterhead. The fish was seen 
swimming at the surface off Bninhaven, on 17th Febrnary 1886, and was 
secured by means of a clip. This makes the fifth specimen that has come 
mider our notice in three years. 

8. Bippogloaenu mUgaris, L., Holibut — ^A lai^ holibut captured off 
the Berwickshire Coast on the 18th of May was found to contain nearly 
ripe ova. The fish weighed 91 lbs., and was taken by a Pittenweem great 
line boat 100 miles off St Abb's Head. The Fishery ofBcer at Berwick 
informs me that holibut are rarely landed there with the ova so well 
developed. A part of the ovary, weighing 6 U)s., was sent fresh to the 
Centnd Laboratory. It was estimated that the part sent was about one- 
third of the whole ovary, which must have therefore weighed close on 18 
lbs. The eggs were in three stages of development : — 

(1.) The bulk consisted of unripe ovar about 2*55 mm. in diameter, 
which were yellowish in colour and very oDy outside. 

(2.) Nearer the centre there were patches of ova similar in size to the 
above, but white and opaque. In these a hurge number of yolk spherules 
could be made out . 

(3.) Amongst the patches of opaque eggs were Ettle clusters of latiger 
ova, which were quite transparent, and showed no division of the yolk into 
small 8phemle& It is probable that these eggs were quite ripe. ' They 
floated at first on being placed in sea-water, but being dead they soon sank 
to the bottom. The largest measured about 4*25 mm. in diameter. I did 
not not notice any oil globule. 

In order to estimate roughly the number of ova in the whole ovary an 
ounce of the smaller eggs was weighed, and the number counted. There 
wens 5530 eggs to the ounce. Taking off 3 lbs. for the weight of the 
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ovtrtr, and rMtkoiiiB|[ mily 15 lbs. as tAie weight of eggs whidi it eonteinod, 
we" jffti l,di^,(K)(y as the number of egp in a fish of 91 ibe. weight Hhs^ 
of coarse, is oiily a rough calculationjbut will give an idea of theimmdme 
ntnnber of e^ product by this species. 

9; £fugopt€nt8 unifnaculatus (Rissb). — I took this ilpecies on sevciral 
ocdilMtOus iu'tiOcfa Fytie during last sumimer, mostly in a small sandy bay 
on ihei tt^ shore. It seenis to be fairly eommon in that partionlar spot, 
asf 6n'6ne Occasion I took three specimens at one ham of the traw). 
Another spedmen was taken near the east shore of Lochfyne in 10 
fa^hotbs of watei*. It lives well in confinement ; and we kept two sped- 
mens aHve all the summer and autumn, and they were only preserved 
When the station was dosed for the winter. It swims about with a grace- 
ftd undulating motfbn of the vertical fins, resembling the movements' of k 
sole hither than those of any of the species of PleuronedUs, Th^ vertical 
Ins sdmosi meet under the tail, and in the terminal portion the rays are 
vhtj fierible, and pot covered with spinous scales as is the case with all 
thsf ithet mys of the dorsal and anal. The first ray of the dorsal is pro- 
dtbed into a somewhat long, fleshy filament, which is sometimes brandbed. 
fPhe distribution of colour in this species is very effective, and the large 
centra spot, often edged with white, which is situated on the lateral line 
some distance i^ front of the tail, is very well marked. The amount of 
the davker shades present (which vary from brown to an intense black) 
Varies very much with the light and the nature of the bottom. Sometimes 
the specimens we^ marbl^ all over with black and white in broad, 
ihr0gmar patches' At other times the general ground colotir was a fightish 
^own liiarbled with yellowish patches and dark brown spots, atid with a 
htimber of brHliant red spots about the size of a pin's head. At such times 
ttie eent)ral large spot already referred to is brought out in great relief, 
hnt it can always be made out even when the general body colour is 
itlmost black. 

The specimens which I have obtained differ in many minor points from 
ttie figure given by Day {British Fishes, vol. ii. pL 99 fig. 1). The lower 
^aw is not curved, and the interorbital ridge is not prominent in living 
specimens. These effects may, however, be produced in specimens pre- 
fierved in strong spirit. The pectoral fin has not the thickened and pro- 
longed ^ine shown in Day's figure. The anal fin gradually narrows 
anteriorly and terminates between the two ventral fins but is not attached 
to IbenL The angle of the vertical fins in the caudal region is usually 
not so marked as in Day's figure ; the rays gradually decrease in size 
near the margin of the caudal, where they are scarcely one-sixth of an 
hich in length, and then become longer again under the caudal forming the 
^ aeoesso)^ portion ' alreadv spoken of. The markings on the upper sur- 
face Vary considerably, both in size and intensity, bnt the one spot on the 
lateral Une is prominent and constant. It is, I suppose, for this reason 
that the species has received the name unimaetdcdus, 

There are also a number of short fie^ihy filaments studded around the 
baie of the vertical fins, and more sparingly over the general upper snrfsce. 
These ai^ usually black, bnt In the lighter areas some are very pale. 
. In confinement the specimens usually adhered to the sides of the tanks 
fa which th^ were placed, and were seldom found on the bottom, even 
^hen this was covered with sand. This fact seems curious, as in their 
nathral habitat they were found in a small sandy bay overgrown with 
Ehwtera marina. In a glafss tank their habits could be easUy watched. 
Thcf fish on approaching a side of the tank would press itself flat against 
the glass, and then, with a slight backward pressure of the rays of the 
dorsal and anal, the body is raised up a little horn the surface of the g^ass, 

P 
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leaving the fins tightly pressed against it The fish would remain in thia 
position for hoois if not disturbed. It has already been stated that the 
basal portions of the dorsal and anal fins are difiEerent in structure from 
the remaining parts. The object of this is now obvious. When the fisb 
is in the position deacribed a constant current of water is made to pass out 
from the branchial chamber on the lower side, along the channel caused 
by the arching of the body, by a rapid movement of the basal portion oi 
these fins. 'Hie motion is usually incessant and very quick, lesemhling 
that of cilia. Occasionally when there are particles of debris suspended in 
the water these may be seen to pass rapidly out of the bcanchial chamberp 
and then to travel more slowly along the body axis, and fii^lly to be 
drawn out with a rapid whirl by the action of the accessory portiaaa of 
the dorsal and anal fins. During normal respiration the lower law aho^ 
little or no movement, and the dilation and contraction of the opercular mem- 
brane on the upper side is scarcely noticeable. The accessory porb'oiia ot 
the vertical fins appear then to be q>ecially constructed to aid in th0 
re^iratory function. So far as I know^ this peculiar adaptation ia not met 
widi in any other genus of British Fishes. In Z, punctatua there ace 
similar accessory portions to the vertical fins, and although I have aqt 
seen this species aUve, it is to be presumed that they serve the same purpoea 

I have to thank my friend Mr W. L. Calderwood for the figure of tbi^ 
species, which is a life-size representation of the largest Tarbert specim^ 
(Plate IX.). A drawing of the accessory portion of the vertical fins^, as 
seen from the under surface, will also be found on the same plate. 

A specimen, caught in 10 fathoms on the 13th of June, was a rip^ 
female, and measured 5 inches in lengtL A number of eggs were laid ia 
confinement, but as we had only the one specimen at the time, they were Apt 
fertilised. The eggs are very buoyant, and rise at once to the surface of 
the water. The eggs are quite transparent and contain a small yellowiak 
oil-globule. I had no means of measuring the living eggs, but those peer 
served ijieasured about *96 mm in diameter. 

This species appears to be very rare all around the British Isle& 
Fleming recorded one specimen from Zetland, and Johnston mentions it 
as occurring on the Berwickshire coast. In 1860 Ferguson took one off 
Redcar, in Yorkshire ; and specimens have also been taken off Plymouth, 
Weymouth, and the ComiBh coast. One specimen was taken in Belfaal 
Bay in 1838, and two others are recorded from the same locality in 184,4. 

There is another specimen in the collection of the Fishery Board, prOf 
bably from the West Coast, but I do not know when or where it was 
captured. 

10. Zeugopterw punctatvs (BL). — This species is met with much more 
frequently than Z, unimaculatus, but still it is by no means common, at 
any rate around the Scottish coast. A specimen was obtained in thf 
Firth of Forth last June, and forwarded to the Central Laboratory by Mrs 
Stewart of Leith. The fish measured 7 inches in length. Anotheir 
specimen has been forwarded by the Fishery ofiScer at Montrose. It was 
caught by a steam trawler about 8 miles S.E. of Wick Bay on the 24th of 
February 1886. The bottom was sandy and the depth of water about d^ 
fathoms. The specimen is 7^ inches in length. 

11. PrUtiurus melanostomus (Raf.), Black -mouthed Dog-fish. — ^Thia 
species is common in the Mediterranean, but has not been often recorded 
around the British Isles. Specimens were sent to Yarrell from the West 
Coast of Scotland (Malcolm). Edward is led to believe that this species 
occurs occasionally off Banff ; and a specimen was taken at Polperro, m 
Cornwall, in 1834. These are all the localities given in Day's Brituh 
Fishes, . , 
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The dog-fishes being of little or no use as food, seldom reach oar 
markets ; and as Dr Day has suggested to me, it is probable that a closer 
^ search may prove this species not to be so rare around our shores as 
has hitherto been supposed. 

At Tarbert (Loch Fyne), during the winter fishing, the dog-fishes are 
thrown into the harbour when the boats come in,*and large numbers are 
often left on the beach as the tide goes down. These are nearly all the 
I^idted dog^fidi (Acanthias vulgaris). In March last I met with two e|>eci- 
mens of Pristiurus amongst them, but the season being nearly over, I had 
missed the opportunity of ascertaining the comparative frequency of this 
form. Large numbers of Acanthias were brought in by the herring boats 
m the summer and autumn, which I frequently examined, but never found, 
A specimen of Pristiurus amongst them. In the spring a specimen wa3 
captured in Rothesay Bay, and kept alive for some time in the Rothesay 
Aquarium. 

12. Lcemargus microcephalus (Bl.), Greenland Shark. — A spebtmen dt 
this shark was obtained by the Granton Steam Trawling Company, in the 
Firth of Forth, 8 miles S.E. of the Island of May, on 20th Januaiy 1886.- 
The specimen was a female, and measured 11 feet in length. This specie^' 
is evidently fairly common in our seas. The special interest attaching to 
the capture of this specimen is that it was taken in a beam tra^ Vfheh' 
brought to the surface 3 cod-fish hooks with snoods attached escaped from 
its mouth, and another was found attached at the back of its throat: luv 
the same haul there were 4 herring (nearly ripe) and a specimen of th^' 
sea bream {Pagellus centrodontus). 

Another specimen, a young female, measuring 5 feet in length, was 
obtained in the Firth of Forth on 2nd February. Both specimens were 
dissected by Mr Calderwood, who contributes a paper on the subject to 
the present report. 

13. BhiTia squatina {lu\ Monkfish, or Angel Shark. — This fish, fs^ 
nsually considered rare on the East Coast of Scotland, though it has been* 
recorded from several localities. According to Day, it is common in the 
N^orth Sea and British Channel A specimen was sent to us by the 
Fishery officer at Aberdeen, which measured 42 inches in length. It was 
captured by the trawl on 6th August 1885. Mr Sim recorded this species' 
from the same locality in January 1883. 
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1110 ll'Ji'.'ji I.Jv'i/I'Jr .'j.- .! -.^ :,-.J ..' i>/ .. i.\ :•- '. . . ' f .1 ii-,,'i> :"'.ir 
n^.-JD j; ii.ih •)!,:£ ! ■: j -. ': .■.,., ; ... • •. : . :m \ ; ^ .; ^;li^ ;cjr/iiiiiii 

'Jin «-.f.i{o'1 L'f. '■:} -.'(;'■ ■' • /:;.' / '!.'.;,.. '.'■.: I .-.-i -n/r )/. 

oir. .i.j.un.i .. r.i ;,. ^?.?E:irpi3?;. j.-^N<^. ,;xvj; .,,- ,,i, .;.,^ ,:,,,n,n 

NOIl^S^^OK'THe iGlRSBNIiAND SHARK <Z>m(ir^ fiaAmi^haM% 

^M V'' ', ' Byiy;. to'CALDEBwooD. With Plate x/ "//'"'!: 

T^^y, ^ca^ng . to the Bntish shoi^s. Its natural home i^ jdoi^pt};^^^^^ 
the .fioHpr.iwf^rsijc^^ % Ir^t^c Circle, where it ii^ said tp pcQur.i[f^,<iM,^ 
Bideraole aoundance ; but when its occurrence is compared with t^^i;^^ jtijlj^ 
i^pre truly British sharks, it would appear to be at .lea3t..^ Qooiypcipii ii^-fur 
w^^rf as any other. Since 1803 there are records of its. capture icjf jbti^ g|f;| 
to prove that scarcely a yea^r pa^es without on^ or more ^p^iiijuin^ . \^^^ 
ol>|ain^4> and ^fc is .^qrthy of note that nearly ^li thfss^ apecin^pns w^ 
captured, px^ the East Coast. The rapist southerly point from wiadti ji^ 
simr^, is re^jorde^ is the Seine, where one was tak^n in JjS^^i* , tjbjp^i^Q^ 
ca^g;ht off the Beii :p^ck ip 187?, and two at f^carUraughin'l87?./T|^f3^ 
spjecim^ni^ , jare recorded frop Aberdeen, and two frqn^the Jp-^ggpf; JB^fifej 
besides a. ni^ber of single ones from different par1» f^i^k^ coast* ,, , . .irJj 

9jjhpr, jp^^i^j^f t^iia, Vi^^ The first w^ ^ fine specifiien ll.fe^t, ^qng, 
j^jjtjir^; lfP|Ougftb'up on^|0((, die trawlqrs of, th^ Gnenei^;^^^ip, 
;Pjs^Oig|(J!pg)j^ify 8. miled^li, of the May fclancL., Whep it wap ?iv»*^ Wi 
clear of the water, a <5oa and three baited hooks with snpp^s attai^ejii, f^ 
^i^t^f .its: fi}Qath^,^4 I ^terw^ds founda l^rge. cod hpok fixedv.in. the 
gijij^t. ^ jl^s ^tpma^h cpntaioed one herring, five cod, oqe coi^g^r eel^-i^fu^f 

"^^P^ .second sf^ir)^ vas pnly 5 feet long, awd was cf^ught \^j I^dis ^1>^^ 
sae^. . I llie stomach o; this on^ contained three herrings apd about a §9iqf^ 
pf.euttle^4^1^1?ie^9., .^ ^ .. , ■•• '^" . ; '. ,: .;'••..',., 

The distinctive characters of the QreiBnland shark, ^giyjsa ^y (^tV^tj^^p 
and Day, may be said to be the following : — Ail the fins small and spine- 
less ; two dorsal and a pair of anal fins. Skin uniformly covered with 
minute tubercles. Noi^trils near the extremity of the snout. No nicti- 
tating membrane to eye. Mouth with a deep oblique groove at its 
angles; the upper teeth small, narrow, conical, and in several rows; the 
lower teeth more numerous than upper, also in several rows, each tooth 
having its point so much turned aside that the inner margin forms a 
cutting, non-serrated edge. Spiracles of moderate width. 

A^lmost invariably when this shark is captured, a parasite, Lemeopoda 
elongata, is found attached to one or other of its eyes. In the first of 
the two sharks mentioned, the parasite was on the right eye, and had 
attained the length of fully 2 inches. In the smaller specimen both eyes 
were affected in this manner. 

Taking the larger shark, — ^the mouth had a transverse diameter of 
about 1 foot. The teeth have already been described; there were six rows 
in the upper and eight in the lower jaw. The oesophagus was wide and 
elastic, so that any large body taken into the mouth could readily be 
swallowed. The stomach was an immense oval sac, with a peculiar 
arrangement at its pyloric extremity. This was first described by Professor 

• Day's BrUi9h Fishes, voL ii. p. 821. 
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iXvunsr,^ and in so abb a manner thai I catlhot da batte:? t^^ qti(^ 
Wi9 woidsj ' The stotQiaofa possessed the. " siphonal " fotm abet With in ea 
.*t«iiyaky Sdi^ but the p^rie tabe, itiste^ oi arising direotlj Irom the greAt 
^«ao of the QTff^tfBs is the case in the Sektdhe mdxitM and ¥a^<)a8 otb^ 
f jharks^ pirooa^ded frotn a " pf lorie eompartmeot" Itii.opfdning u«tQ» Ihi^ 
' compartment was so constricted that I tut fifst regarded it af ltoi;prpfN^ 
'i|>iriQ9it»otificai.Aiidit.wai^ noit ^qti): I had>sl«ft dpan^both^tba p^loH^itiibe 
'i#»ft ilh^. iQbi9(fen$<i&v that . I > reoognisMi th0 former .Do; [b% lO^t f th^* imir 
^tfn^o^QMaiil 0I' tbe^inte^inc^ but lAt^ ttibakur -pjdoiri&^lmsmnati^tifdf t^hj^ 

f-^^imaidt.a '.; *. '.:--'. -f* -' .• :;" *• ''^ •'- "':■'■[ :. ;•; .-h^w*,-.)!; inj:.^ 

.11 ftTbdi^jrliadriodi' ^nodeniim^ its vetjj c9«^(liatdH«nl^S(g)^>iai»i| jbh^ 
S.iab»eac€^ ptatly «dHatiat«ony snoh: aa. 6ons<9latdsjtte ^«^:^ ^(ia)i4( .pii^ 
I jpft^ly MO\ catted^ ionsaed tnoafc : im^ortaiii : fetttijres / of , difleceno^) bel^^i^eft 
itbis.' Si(h i&tid die sikittks ^^oesidUy. Xit^i oi>lindric£ilriifo9Sl..jre|an]^3kd 
),i#d^ itb6! duodantim of the stdrgeoa, ^ooghit ittdfiiot {Joiieteas ^Ij^ 
jfdonUe ton). which OaruEf has figured in .thaiatestinai.tilbajafi(tibef:ll$y»ter 
6&ik. [ Th^i^oaxiaMicQoia wellderelo^ldfltticreas^witbiitwi^ 
!^peiat]g^kito the Giomnieni^in^nt of %\xh dnodMMipr^isJaQ^inatQliNM 
f{^i;mog»n»eoit #hidi had not^^ previously Insett leeogni^editt tto idt^po^tm 
iiP^fita^ ', Uj we are to regard thtoe coaca ^ homoiogbna Witk^lthe p^loHo 
* cceca in osseous fishes — and their relations to the duodenum^ .bi^t;br.8« 
<}9ftfaid9 tbeti^ aitniiRiionf Ait it» pylbrio jBud^ suid tht^ conttQita^ <aad ^[C^liic- 
^|;iioiJ(.«pr9r€|»p^de]iui^ of Ihtir doats with the seraiilA, sttiiujoBkir'iiinja4fliELpmii9# 
^rpoatft frf ,tbe iatisliiie pqint of thia hK^to^otogy^yrtiMniaim^afl lita^^YMi^ 
f,|)^eQ«iof i^va^oEice is iuffuishM agliinat Hheitnew soifgetqeiaUjr'aiitisi^a^^ 
I'by* ahatodicMsts . thatt^ie pylorus /obsca : arer tl&i .hiaoolE^ple^^ctl ttb^ 

.til Jh^ imnoQtis memNane linmg the >»tt>niecbL,waa'{'p«ticfaai^> isiq (9 
ll©5ifiSi<)f f<wv(>ltttetii foUsw : The i^^Uma lub^ Opening* firttfil jtfc^jlpjiim 
compartment ' of the stomach teeisi . dromitfaree^l^dt^^^! a^'a0')inphi(tl& an 
H¥ib iiv^melt<^^ l;^; iboiit siio ii^heaiin lengthy ani|i^ii(aittediA«!th^i(bbrt 
(HPQPm'ith^ttthb tlvQ eould ni^t be d^stingiiiiMd l^tl&n .ii^ti9rni4id{i«^ 
^JSi^fp^ seieibs' to feed tergeiy cto *shi; btat'a. |prl)oiseranfi:.Jp^Jit|)iafe9 
^AJfhfd?iWabb9jtfhaT4 been. 4akeafiw*i its* ^ ,..f .li j^O ku/ 

ffjlAo^Q^g tfaa dut>denuia( onwards^ it wte >aeettr^. Ij^eootntijco^raftid 
l^fare pltssing mlotbe spirai ¥alv^ /Thia ooatiactiW^jitfldija^v^ 
!r4)C^ vaU^csdar !walU w^rcf ao tUch aii oldy: to adimc th^ tlpio^^^'illiltW 
fiil8¥it. /fFh9 litMi vake kMr.tcoltoteoh thii>t(^tvo^^ttis 'b^fiMre^it^iWtfii^ jiM 
a)^pr4fc mj^didac r^tti»l,'ta Which: aisomfewbat sitta^ feilal.'/i^tep^jmaf 
ati^Ndjted^ Thef livei wtts: divided int^itwo ibbte^ wbdeb^stei^^fitto 
fmtura li^iigth^.ctf the abdominal cavitjjf^neuOy 16^. fe^^ . Ifotoddddiii^l^ 
^aoD >0fl th0 Ileftuloba ^m itha gaU blkdd^rp to'^fQ(md^Aa|»dniiiiq9iDi^)jtl 
inches long. j : ■ >: >' < i-:'- * I fi. ',■'■■" -i-.j fu.,; ^^jwti ^v.-fiirf 

.ii13<e qleeim^ ^^te a ftmale.. The onaiea wet» rii0iiti<ai('>itob(i»i in 
m^ and ^itiiat^ln the aalerior portiopi «i:the aKdotfaiotl et^Y^ ITh^ 
i(m dirided t|:iBJw$ve^e)^'in1;o atiumber <jil lobesL lluiitapeidbi o£'iK)nHi 
^ ;i(|ii/9se >rt)esr was eaoeedlagljr thiii, or even appealr^ \o loe a^iwttt, i^fTaal^ 
ii4;:»R|ab4ra{0f eij;gs:fyinginithe stroma, valyngiii sj» &oid:SQ^.<sbo^ 
ta rlaig^ peaa The oviducts have a oeiiunob fi^noel-ehapi^ opeiingf abore^ 
tile ^veophe^as, aa ih the skates. Iliey e^tetid, •oner on eildieij .sidedf tba 
Q^iddla liae, the whole extent of the abd()niitial cavity. pi?her^ is 00 ibrada 
0f aa oYidueal gUod ; but after passing t^e level of tha ovark^ the dviducta 
dilate aligbtly, forming a pair of strubturea resembling utieri^ fhedilataJ 
tidniMraa.n^. great, but tb» otarieB< ware uorit^ei Ltoouignt is Iti aU 
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probability viviparouB. The clo&ca is divided into two oompartments, an 
upper and a lower. Viewed from the ventral aflpect, the apper haa only 
the rectum opening into it, while the lower has the two oviducts, one on 
either side, and a Uttle behind, the urinary papilla, which has at its summit 
the common opening of the two ureters. Two abdominal pores open just 
beyond the posterior margin of the cloaca. 

The heart was endoeed in a strong pericardium and was of the ordi- 
nary elasmobranch type. The sinus venosus was inside the pericardium. 
The bulbuB arteriosus was of similar construction to the ventricle, on 
which account Glegenbaur describes it as an elongated, and to some extent 
independent, segment of the ventricle, homologous with the conus arteri- 
osus in the higher vertebrates rather than with the bulbus of osseous 
fishes. On cutting it open longitudinally, it was seen to have four 
rows of valves and a single representative of a fifth row. All the valves 
were attached to the muscular wall by cordaB tendine». Four afferent 
vessels spring from the ventral aorta on each side, the most anterior 
pair dividing into twa This arrangement is similar to what I have 
seen in other sharks, the only di£Ference being that in tJus case the first 
two pairs of vessels have their origins cbse to one another, whereas in 
others,' Galevls for instance, the intervals between the vessels are more 
regular. 

The two pCBterior cardinalB run parallel and on either side of the baok 
bone, and on reaching the anterior end of the abdominal cavity, become en- 
teldped in a common covering ; they are still separated, however, by a more 
or less porous septum. Eadi then dilates into a large hepatic sinus, eo 
that tile Idood entering from the liver cannot pass into either sinus of 
Cuvier, as it can in the skate for instance ; but, practically, is compelled 
to pass either to the right or left according as it has come from the right 
or left, lobe of the liver* The size and arrangement of these hepatic sinuses 
DO d6ubt ^orvesponds to the extent of the liver. 

'Die brain of this^ as of many other sharks, lies in a cavity very much 
too 'large for it. It was itself small, and closely resembled, both in strfiO' 
tQie> And size, diat of a good sized skate. The cranial cavity propet 
was 9^ inches long, t.6., not including the wide branches which passed 
M to the ol&ctory region or the large tube in which the anterior portion 
of the spinal cord lay. Immediately above the cerebral lobes the cavity 
w«s deepest^ being 2f mches, and about an inch furt^r forward attatm^ 
itik greatest breaddi of 2^ inches. The walls and roof of the cavity had si 
geatly uiidulaliDg surface, and were lined by what appeared to be a rech 
ti^^nlited vascular membrane. The cartilage of the brain-boic was exceed^ 
ingiyi<thicik in the regions of the auditory and nasal capsules, but abav« 
fiie^maniaLe^vity) measured only about an inch and a half. The olfacterji 
bulbs, eyes, and ears were all large and well developed. - 

* The rioeleton was etUirtly caii^aginouB, no trace of ossification b^ng 
f^niid either in the head, jaws, or backbone. A longitudinal seiotioni 
ol thd> latter taken about the middle of the animal showed only 
slender , strips of cartilage segmenting off the notocord, t^e strips 
ocoturriiig about six inches from one another. Tracing it backwards 
towards the tail, the strips became thicker and the amount of noto^ 
eord in each segment smaller, until in the caudal fiir they were in 
about equal proportions. All the cartilage was very soft and flexible,^ 
so much so, that, even several days after death the whole body could 
be bent freely in all directions. The muscles of the trunk are of a> 
peculiar creamy^hite colour and soft, though of great thickAess along- 
the back. The young Greenland shark is of a dull slate colour and 
there are a munjber of small white spots distributed in an irregular manner 
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oyer the surface of the skin, each spot having in its centre an opening of 
a mucous canaL In the old shark the skin has more of a blue tint, and 
the white spots are absent Mucous canals open nevertheless in great 
numbers, particularly in the region of the head, where they are arranged 
in rowa 



DESCRIPTION OF PLATE X. 



Beproductive organs of young shark — oesophagus cut through, and cloaca slit 
up, 80 as to show the two compartments, the openings of the oviduct^ and 
the common urinary opening at the summit of the papilla. 



APPENDIX F.— No. XVIL 

•LIST of the MARINE FAUNA collected at the Tarbert Laboratory 
during 1885. Part 1. By Qeorgb Bbook and Thomas Soott. 

Thb present list does not pretend to include a complete list of the 
Ic^rmsJbiown to inhabit Lochfyne and the adjacent waters, but simply 
iadddee tiiose species which have been collected and identified in 
connection with the enquiries at present in progress in Lochfyne under 
the direction of the Fishery Board. 

" The large group of Amphipods have not been included in the pt^sent 
list of Crustacea, as many species have not y^t been identified. Other 
groups, such as the Coelenterates, Sponges, Annelids, Tunicates, &c., 
have not received special attention, and will be worked up later. 

Our thanks are due to the Rev. A. M. Norman for the very valuable 
assistance he has rendered us in the identification of the Crustacea, who 
contributes a paper on some of the more interesting forms. 

In Older to add to the value of the present list, an asterisk has been 
pkc^ in fnmt of each species which is known to jform a part of the food 
of fidrn. 
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PISCES. 

TXLBOSTBL . 

Cottu8 scorpim (Blocb) (father lasher), common. 
„ „ var. gro&rUandictis, frequent. 

„ bubalis (Euph.) (longnspined cottus), common. 
Trigla lineata (GmeL) (streaked gurnard), not common. 

„ guniardusj L. (gray gumaJd), common in East Loch Tarbert. 
Agonus cataphractw, L. (pogge), occasionally. 

Scomber scomber, L. (mackerel), abundant in the summer, particularly 
along the west shore of Lochfyne; captured in large 
quantities during the herring fishing in the seine nets. 
Zeus fabeTy L. (John Dory), usually enter Tarbert Harbour in September 
to feed on the herring offal. Are present in the Sound 
of Kilbrannan considerably earlier, and are frequently 
taken off Carsadale Pier. 
Gobius nUherwparri (Euphr.) (two spotted goby), common amongst the 
Zostera beds in East Loch Tarbert. 
„ tnlmitus (Gttiel.) (one spotted goby), frequent in sandy §p6t^ in 
' ■ ' liast Loch Tarbert but not so numerous as the preceding 

species. In confinement this species frequently buries 
itself in the sand. 
GaUionymus lyra, L. (dragonet), both males and females ( := CaUionymus 

dracwnculvs) are frequent but small 
Gydopterus lumpuSj L. (lump-sucker), we have frequently met with 
immature forms, some not over one inch long, but have not 
as yet dredged any large specimens. 
Liparis vulgaris^ L. (sea-snail), between tide marks. 

„ montagui (Donov.) (Montague's sucker), between tide marks. 
Lepadogasier sp., Sunidale Bay, 10 fathoms. 
Cardophus ascanii (Walb.), one taken amongst boulders at low water, 

East Loch Tarbert, also occurs in Rothesay Bay. 
Gentronotus gunndlus, L. (butter-fish), plentiful between tide marks. 
Atherina presbyter (Jenyns) (atherine), ft^qu^BAt in a Zostera bed in 

East Loch Tarbert in the spring, but not met with later. 
G(a^p^€ics ^TMchie^ L. (fifteen-spine^ ftioklebfi^]^)^ f^^s^i^daiii , i|i 

Zosiera beds in East Locli Tarbert. 
Labtu^ rrutculattis (BL) (bkllan wrasse), frequent m the autmnii. 

„ mixtusy lu (striped wrasse), occasionally at the mouth of East 

/ Loch Tarbert. •..■'':-,, -rrj-p 

GteiHfillahrUiS rvpe^irisi^ l^^. oommom particularly n^dr Skate ilslan^, w ;19 

. to 12 inti^oms. . Does, not ^appear to &!equeal> sbiiUcrWf^r 

.' . ^- _ r., .W^P. . ', ■ . ;./ !.■:: '."i.?.' 

Gentrolabrus exoletiis, occasionally in Lpchfyn*. ; ; , . i: n ;, .\^ 
iStadm tmn-hM, >hn,{o9^)i not very abu&djftui Ia Lochfyne^ iipTSHr0iUie 
I ' ; fifth in good . condition* The. rock variety ia found yyd$^ 
, ' ishote^ TheprineipsJ ood fishing indyslry. in. tlus 4J^9tidefc 
< IB in the Sound of Gigha during the wintec manths^ > :. 
' ^ CBglifinuB, L*y haddock, not abundant . , » 

y, . luscus (Will.) (bib), occasionally ia Tarbert Harbour. 
„ minutvs^ Lw (power-cod), frequent in Tarbert Harbojur. , - * 
.. ,> merUmg^s^ L. (whiting), not abundant l^eithQr tho.wliildng ^or 
the haddock affptd any systematic fisheiy in. XiOd^Ha 
A few are caught on hand lines in or near the harborisQ. 
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jS^^ wt^i L* (ocwJ fi$b ors^t^), very abundant , . r^ 

„ polkichius, L. ^pollack or IjihQ)^ frequents lockj parts and is 

Cairly at>un(j[aiit but TiBuaUy smalls 
Jfoha vu^n^ (Hein.) (ling), frequently brought in. by the iSeheiia^n^ 
JjfoteUa mtjiste^^ L, (Efe^bearded rpqlding^, rare^ between tide m£^h^ 
.\^.'^':. ... . ^ . iiat li0.ch.:Taxl>ert, - . : ^ ■ ' " ' n ' ;- ; .: .. -.^^ 

Ammodytsi Idnceolatus (Ledaw.) (lai^er s^md eel)» occaaionallj^. J^^^ 

is not> however, much suitable ground for this species in 

the neighbourhood. 
Hippoglosma wZgaris (Fleiii.}'(hollbut),' ^occasionally in Lochfyne. 
UjL ..i Ia^' i J^^aflp^r^^peciffluen^ ai» captured in. the. SQi^.o^Jlj^ei..^ 

6ound of Kiibf^umaQ. . , . . .;.: 

^^cffhfB^pififS^fi^^ (Blach).(long rpugt'd9ib),'l«Jf^ 4nrfj^,jl^e 

.[, \ ,vnnt€ur^tij^g and from th^ "Sound pfr.Gig^a^ 

Rhomlms mcmmu^i^h. (ifu^hot,)^ .Q(x^ . , ■ ,. < 

Zeugoptertts unimaculatus (Kissb), we have secured a few specimens of 

this rare species from near Barmore. 
Pleuroneetes platessa, L. (plaice), fairly plentiful in suitable parts of 

Lochfyne. . > ' ' J . • . i ' . ' 
„ microcepliqltfs^ fi;Qquent. in , sjiijt^ble localities. There is a 

regular fishery for this s^e6i^ irouid the Island of Bute. 
„ limanda, lU (oommpn dab),. SWj^a^ and Barmore. 

„ flesus, L. (flounder), common in Tarbert Harbour. 

Solea vulgaris (Quen.) (sole), Barmore Bayj small ^ , ' ; ^' . *. ' a^v• 
8(dmo aotor, li;^ >^siiitao^^, oobft^ionilir^ lakeix in' iiexin^ ;ieite^b«feween 
.UU iaJ ! /iTiabert ah(J fe^rmdie; .'^' t • } \\ ^'.>i'\ -'V-i 

„ trutta, L. (sea-trout), regularly taken in Ismldl ' quantities just 

outside East Loch TaJ^bwfi ' •' 1 : ' ,..I , -u .. ,^ • 
i}hp9!!^ himiff^i li. (llewiigX eiiterfe' Lochfyne in STayi-ahd^the fishing 
fiii iiji-l.: .^ '4ijB«aliy.ltt*»jmtllHovknber. ' i > • 

„ gprcUttis, L.? (sprat), the- sprat iin^t usually regarded as being 
lixo L J* ipMJ^e^t. in flh^^Firth' of '.Clydft blit epoCwckQs j?ent from 
•jj-Mc: 'ih> <■"..■ ,UiJiv«ih^Tft.t»en identtfted* bjy Mr J^a^het^rs as sprats.^ 
AnguUla vulgaris (Turt.) (common eel), aflfords a-'Slnbll but regular 
hiu: (vwM]{irl Ofi^hwy'it afaijbirfe H«rbpur, > - '■ -■ , ijv ^ ..,., .j ^ ^ 
Conger vulgaris (Cu v.) (conger-eel), frequ^t bu* ^maU^ ui 
/SipAono^6«M*i9j[jlAJ^i li .(b*ciidhniOs«di pipe ^h))r2oetQfa bed, East I^ch 
.k»'/l .Jxj;j1 Itofearti't; ■■: v. .,[... .V\rU' ,->^u:-\ 
Sygnathus acus, L. (greater pipe fish), common. ,;,;«. . 
^mphis ^ip^Dremi'h, i(o^dan!pii(eMk), ^pstera-bed^ Saatl^Oo^.Tarb^ 
„ lumbrieiformiSy li^ . (iwocm v pipo £shr)^ ^o^tefira' ^^ East Loch 

.''•f.j' ' ■'!•;' :•. ■ V\ "I t' , .1 .' ■.. >) •.,,-' A 

-4(*^ytM^'^i<ii^o, fc.'^(sltttgeoiii)^ line sp^ciniens a^'btte^ noticed in 
"'rochfyne ' ' -^ ^ . ■ ^ ^^'.^ _l xi^. « a la 

, , . , , EiiASMOBlUNOHn. 

a*K«.J - " -•» -.^^' .' ■ • -'■,' '. : • : • < - 

Pristiuru* mdanostomus (Bonah.) (black niduth«d dK)g fish), occasionally 

broo^ in amdngst the Adanthii ini tbe winter fiehi)^ 

Taken «ko In Bot^etiay Bay. ' ^! 

Aeanihias vulgaris (Risso) (picked dog fi^); vei^y abahdin1*aiuift porf^ 

,l)Hf luiii.i' iHuilBalK^'tei tha fishdrmen whUe'proeeouting tjDie b^ii^ 

fishery. i ! . . ( . .;<j ^ 



,, . , - ,. Lochfyne during the herring fii(KeiV, tJutthd^e' are seldom 



01 ''-t 01} >i'fr.j ^^.tT^.': 
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Rata batis, L. (common ekate), fished prmcipallj in the winter and fzom 
the West Loch and Sound of Gigha. 

yy davatay L. (thomback ray), frequent dniing the winter fishing. 

The above are all the species of fishes that have come under btrr'notioe 
at Tarbert during the past year ; there are doubtless many more still to be 
recorded. The list of Elaismobranchs is very imperfect, no special atten- 
tion having been given to this group. '-' 



BRACHIOPODA. 



Terebratula caputserpenUs, L., fairly common off Battle Island in 40 
fathoms, and in other localities. 

Orania anomala (Miill.), abundant and large, near Maol-Dubh Pointy 12\k> 
15 fathoms. Erequent also in otdier parts of the loch, 
usually at a depth of less than 20 fathom& 



MOLLUSOA. 

LAMELUBEANCHIATA. 

AsiPHONiDA, Flem. <1828). 

*Anomia ephtppium, L., common. « . ; - 

0«<r»a 6<2u^i0^ I4., geneially distributed but small and scarce. .. \. , 

Pecien pwio (L), a few off Skate Island, H fathoiofl^ and East Loch 
Tarbert , 

* „ variusy L., East Loch Tarbert 

„ operetdaris (L), common. The lower (convex) valvct mfyeqwsdiij 
covered with a soft pink sponge, amongst which are 
specimens of Tubtdaria, ice 

„ septemradiiUuSy MiilL, common and of fair site, ballocaL Exceed- 
ingly plentiful in the deep water (104 lathoms) off Skate 
Island. 't '-' ■ * i ■ 

* „ tigrinusy Miill., not uncommon off Battte Island (40 fathoms) and 

in other 'localities. . ' > 

„ „ var. costatay Jeff in 40 fath<niU9, off Battle Islaiid. - jV* 

„ striaiusy MiilL, Furlong Bay and Maol-Dubh Point Not 

common. . . > \ ■.. ^v. 

„ inwdrnvs (L.), off Skate Island in 14 fatihomfl iB|d in p^4st 

localities, but not very plentiful 

Lima subauriculata (Mont), dead shells off Battle Island 'in 40 fathom& 

„ hians (QmeL), off Battle Island in 40 fathoms. 
*MyHlu8 edidisy L., Fairly plentiful in East and West Loch Tarbert 
generally. In the latter it is larger an4 more abyndant. ^ 
„ modiolusy L., common. 
Modiolaria marmorata (Forb.), imbedded in the mantle of Amdia 
menfiday which is abundant on the long l)ank (10 to 16 
fathoms) off the mouth of East Loch Tarbert 
„ discorSy L., attached to roots of Laminaria, &c.. East Loch 

Tarbert and other localities. > *.../. 

*Nuoula nitida (G. R Sow), Battle Island, not oommoni 

* „ tenuis (Mont), occasional, off Battle Island. 

*Leda; minuta (MiilL), off Battle Island. : i ... ':s..i : w. 

Pedunctdus glycymeriSy L., single valve of a dead shdl in coralline bed, 
19 fathoms, Sumdale Bay. 
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SiPHOwa)A, Elem. (1828). 

Lepton nUtdurrif Turt, Simidale Bay. 

MorUcumta bidentata (Mont), East Loch Tarbert. 

*La8CBa rubra (Mont;.), var. pallida (Jefif)., East Loch Tarbert. 

Lucina horealis, L., dead shells frequent on the shore. 

Axinua flexuosits (Mont.), East Loch Tarbert. 

„ ferrugino»u6 (Forb.), off Tarbert, 16 to 18 fathoms. 
Cyamitan mimctum (Fabr.), White Shore, East Loch Tarbert 
*Oardium echinaium^ L., generally distributed. 

„ exiguum, GmeL, East Loch Tarbert 

* „ fasciatumy Mont 

„ edule, L., more common in West than in East Loch Tarbert 
' ,i nafvegicum, Spenz., single valves in East Loch Tarbert and in 

Lochfyne. 
Gyprina ishmdica^ L., dead shells, but fresh near Laggan; 30 fathoms. 
Astarte sulcata (Da C), Laggan Bay and East Loch Tarbert 

^ „ . YhT, elUpttca (Bro.), Laggan Bay. 

*Ct¥ce minima (Mont.), single valves and fresh dead shells. 
Venus exoletay L., dead shells, Sunidale Bay. 
„ fasciata (Da C), common. 
„ casina^ L., single valve, Sunidale Bay. 

„ ovata^ Penn., off Battle Island, muddy bottom, and in East Loch 
Tarbert. 

♦ „ gallina, L., White Shore, East Loch Tarbert 
Tapes virgineus (L.), dead shell, Sunidale Bay. 

„ pullastra (Mont), common, White Shore, East Loch Tarbert - 
Tdlina crassa (Penn. ), single valve, Sunidale Bay. 

^, , hcflthieay heaa of West Loch Tarbert. 

„' Unuis, Da C, common. 
Psdhmdhia Ultindla, Lamk., Sunidale Bay. 
Macira subtruncata^ Da C, f^quent. East Loch Tarbert 
*Seorbicularia alba (Wood), off Battle Island, in muddy sand. 
*Solen siliquay L., yslv, arcuatay Jeff., East Loch Tarbert. 
Lyansifi rwrvegica (Chem.), Lochfyne, not common. 
Thrdcid' papyrocea (Poll), var. villosiuscula (Macg.), Sunidale Bay, 

recent, dead. 
Necera dbbreviata, Forb., in the deeper portions of Lochfyne, rare. 

„ costdlata (Desh.), off Battle Island, 40 fathoms, rare. 

„ cuspidata (Olivi), off Battle Island, rare. 
Chrbukt gibba (Olivi), Lochfyne and East Loch Tarbert, not common. 
Mya arenaria, L'., We^ Loch Tarbert. 

„ trunccUa, L., dead shells. East Loch Tarbert. 
Saxicava rugosa, L., shores of East Loch Tarbert. 
Xylophaga dorsalis (Turt.), about two hundred living specimens taken 
out of a small piece of wood dredged in East LocH 
Tarbert, also in similar situation off Skate Island. 



SCAPHOPODA, Bronn (1862). 

DenicUium enialiSy L., common off Barmore and in other localities. 
Soitae of the d^ad shells are inhabited by Sipunculids. 
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GASTEROPODA, Ontiw (1798). 
Cyolobranchiata (Ouvier). 

Chiton fascictdarifi L., rare. East Loch Tarbert. , . , \ , ; v 

„ nmrginaiusy Penn., White Shore, East Lpch ,l*ar|)ett, , ,\ , < \ 

„ niber, Lowe, under stgnea between tide mArks, ..,,/». 

„ marmore^, F^tr., East Loch I'arbflirt, Sunidale feay. / 

„ «p., Sunidale Bay> \ , > 

PfiCTiNiBRiUfCHiATA, (Cuvier)* . . 

Pat^lc^ vuigt^ia, L, commpn and q£ large size. . , 

^e^ci^ p^i^cidvm (L.), var. /(crw (Penn.), White Store, East tioch 
Tarbert i " 

Tecfura.tas^inalis (Miill), White Shor«, East Loch ,1'arbert. , . ^ . , . 
„ tnV^iw;?a,(MulL), Sunidaje ^. , . ; " \.s \ j 

Pwn<^wre/Za iVoaditwa (L.^, Laggan Bay. 

Emarginvla fimira (L), off Battle IMand and in other locUiti^ ^oi^ 
shells. : ' , , . ,m 

„ crasm^ J. Sow., off Battle Ifi|land, dead., . \ , , 

Capvlua hungaricus (L.), Furlong Baj^, 15 fathoms. , ,* . ,, ^ " 

'J^xp^us helidryufiy F4bE.> ^ast Loch Tarbert. ' / /.'^ 

„ 'two^,!.., White Shore and Lochfyne. 

* „ ^midw^, Mont, East I/)ch Tar):)ert. ^ . ,. ^, 

„ czTi^an'ti*, L., common. | ., - v.^y 

„ , u7rMlipati*8 (Mont), common near low-water mark, . ' ., ' ' '^' 
„ wuV&^ani^, PhiL^ off Battle Island. . ''-.■;,. 

„ zizyphtnusy L., L^gan Bay, and in other localities.^ ,, . 

Lacuna divaricata (Fabr.), off Battle Island, and in E^t Xoch (tarbert. 

„ „ var. canalis (Mont,),. East Looh T^biert,^ J^^ldlf 

¥ariety and typie occdr amongst Siosteri , J,-.j,\t 

„ ^ii^^ (Dae), on Laminaria. ,;<:.* 

„ „ v^. fl/Je^c^Tw, Jeff., E. Loch Tarbert ^ ,[ \ ; .v.v 

Littorina obttisata (Lu),, common. .. . ^ ' 

%■ i : i>» ! ..S' ! M y^', oTfiata^ Jeff., While Shcwe^ .East 1k)c1i TafWrt/V,J 
' „ rwcfwi, Maton, common. '. , • '^ * 

„ ZjY<area,:L.,;common. .... , \r j,, f^ 

Rissoa reticulata (Mont.), off Battle Island* . , . 

„ aftymcoZa (Mont), deQp water, 50 fattonl^. 

»,, iWJT:^<Pap.), . , . ^ . .^ .. . '^. ^^■'\:^ 

„ membranacea (Ad.), var. ekUa^ Phil, East Loob Tfff^j;t, \ ^ , ^f 
„ violacea, Desm., East Loch Tarbert ' . , ; ^ / * 

„ striata (Ad.), commpn. , i ,. . , , • /'.y. 

,,,^,.- pit^lus (M,(^t)y cojfimqTL , . , • .>m> V 

^ych'oii^ ulvf^ (Penn.) ? West Loch Tarbert, in quantity, - ' ^ . ~ 

^heriea plar^prbiB (JFahT,\ common. 

Homalogyra atomus (Phil.), scarce. East Loch Tarbert 

CsBCum glabrum (Mont), Lochfyne and East Loch Tarbert, not common. 

*Turritella terehra (L.), dead shells. East Loch Tarbert 

Odostomia conspicua, Aid. 
„ uniderdata (Mont.). 

.. ' ;, , i5rffa/z#(Mont.). , .,^ , ,.V 

EuHmiO'ddfioria (I)esfa.)> IJui^dale 3fty and East Lpch Tazbert 
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*Natica Alden, Forb., East toot T«j>M>rt «j*i of BrtttetttelKj;- ^ ^^^ ^'^ 

„ ifowtoctt^i, Forti., qff B^tte Jelawi < - * r ^ : -^'Vt-O. 

LameUaria pert^ieu^ (h,), 091 stonea betwoeti tide 1114^, ^kiA Loch 

Tarberi^ frdqaont. ; ^ , 

*VeltUim lavigata (Bern.), East Loeh Twrli^rt • ^ - 
*Tnchoirqpi8 harealis, Brod. and S., Furlong Bay. 
*Aporr7iai8 pes-jpelecani (L.), Furlong Bay, off Battle Island, &c. 

SJFB0BMNCEUT4; 

Ceritkiopsis tuber^^ulari^ (Mont), Eftat J^ocih T^rbeart; aud Sjttwa^^B^y/iJ 

Purpura lapillm (L.), common. 

*Buccinum undatum^ L., East Loch Tarbert. 

*Fu8U8 gracilis (Da C.), Lochfyne. 

Nassa incrassata (Str.), EasJ J^h T^fbe^. 

„ reticulafa, L., East Loch Tarbert. 
lie/¥a^(Hd Un6dmi{ltoiit\ dead shells, off Battle IsldAid aiid in l^i 

Loch Tarbert. 
*Pleuroioma iurricula (Mont.), East Loch Tatbert (litin|(), cJff* Battfe 

' Idand (dead shells). . :* . \ . 

0]/iitt^'eu¥opea (Mont.), on j^ocks at extreme low'water, Lochfyne.* ' ' ' 

Plburobranohiata. 

UMctdus iruncatulus (Brug.), East Loch,T^bert. 

„ hyalinm (Turt.), East Loch Tarbert 
Aetaon tomatilis (L.), La^an Bay, 
Scaphander lignarius (L.), Furlbng Bay iond off Maol-Dubh Point in 15 

fathoms. 
*Aplysja punctata, Cuv., White Shore, East Loch Tarbert 
Pleurohranchus plumula (Mont), between tide marks, and drodgedl, l£^i 

J^Qch. Tarbert \ , \ * 



i .j; . . , NUDIBRAKCHJATA- 

),. ,iM. , PBLLJBRAWqmATA. 

Elysia mrtdts, Mont, common in Zostera bed. East Loch T*rbpft. 
Varies from pale green or brown to a dark sage greeh. ,^ . 

POLYBRANCHIAT^, , .... ' 

* * 

fi^erwkea W/J(ia (Mont), East Loch Tarbert. ' ■ j !! r^;\ 

jKoZm papt7Zo«a (L.), between tide marks, frequent ' ? ^ ;.».). 

JEolis Drummondif Thomp., more common than preceding species. Imma- 
ture forms are ab^^^d^ji amongst Zostera. 

„ alba, A. and H., frequent in Zostera bed. East Loch Tarbert. 

„ Farraniy A. and H., one speoirpen under stones, EastLofsh Tttfbei%.^ 
Dendronotus arborescens (Miill.), frequent in L^hlyne, 16 WiOiiilfetirtliW 

ACANTHpBR^NCHIATA. * 

• . - • ■ * ' ■ t: 

.^Jgtru8 punctilucens (d'Orb.), under stones, East Lo^ TarWt. ^ , :' 
Triopa davn^i Mftft, bpttrpQn %\&e marks, E^al Loeh Tftrb^' ^ ^ * 
PoZycera gtioc^n'iineato (Miill.), East Loch T^bttt ■ - - ^^ .'^^V*' 
„ „ Afeia* vw; Ew« Look Tatb^r^. ^ 
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Goniodoris nodosa (Moni), East Loch Tarbert 
Doris tuhercuUxtOj L., East Loch Tarbert, frequent 
,, Johnetofd^ A. and H., East Loch Tarbert^ frequ^it 
„ repanda^ A. and H., rare, East Loch Tarbert 
„ pilosUf MiilL, occasionally, East Loch Tarbert 



PULMONIBRANCHIATA. 

Meiampus bidentatus (Mont), common. East Loch Tarbert. • > ^ 

CEPHALOPODA. '^ 

^Sepiola fUmddetii^ Leach, Laggan Bay, eggs frequent^ atfiaGbadt^ 

Ascidians, &c. 
.fioma Tnocrosoma (Del Oh.), Laggan Bay. ' A* 

Octopus vulgaris, Jjnk., in herring nets in the summer, Laggan Bay. 
*Eledone oirrosa (Lmk.), young, taken in herring nets in Laggan B^ ix| 

December. 



CRUSTACEA, ' ^ 

PODOPTHALICATA. 

Bbaohtuba. ,f • 

Stenorhynehus tenuirostris, not common in Lochfyne, 
*Inachus dorsettensis, frequent in 10 to 20 fathoms, Lochfyne. 
*Hyas araneus, common between tide marks. 

* „ eoar(Mus^ common in the off-shore waters of Lochfyne, but not so 

abundant as on some parts of the east coast of Scotland. 

*Canc€r pagurus, frequent on the rocky shores of Lochfyne, but not large 
so far as our observation goes. There is no systematic 
crab fishery. , ^ \ 

*Oarcinus momas^ common. 

Parhinus puber^ frequent in 10 to 15 fiathoms or more in Lochfyne. 
„ depuraior^ frequent 

* „ marmoreuSf frequent. 

* „ pusUluSy freqjaent. .,, \.^ 
Ebalia hryerii, Sunidde Bay, 20 fathoms. 

ANOttOX7RA« 

LUhodes madOy common in Lochfyne, mostly medium size. 
*Pagmru8 hernhofrdus, common. - > v\ 

„ prideauxii, common. Often has the beautiful anemone Peachia 
attached to it 

* „ ferrugineus (Norm.), East Loch Tarbert 

„ IcBvis^ frequent ' 3. 

^PoreeUana longieomis^ not very plentiful, between tide marioB. ^ V 

*Ghlaihea squamiferii^ common. V 

„ intermedia (LQL), East Loch Tarbert and Buck Bay. 
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Maorura. 

Falinums tndgarisy a siiigle speciinen taken in herring nets by Aidrishaig 

fishermen in the spring. 
*Ocdoeari8 ATAndrecBy occurs sparingly in the deeper portions of Lochfyne, 

60 to 90 fathoms. 
Homarm vtdffarisy generaUy distributed. There is a small summer 
fishery in Buck Bay, which is carried on by Ardrossan 
fishermen. 
*Orangon vulgaris^ by no means plentiful 

„ 8pino8U8f rare. 
* ,, Almanif frequent in the off-shore water. 
Cfrangon negUdus (Sars), East Loch Tarbert and at Baimorey new to 

Britain. 
*Virhiu8 (Hippolyte) varianSy Zostera bed. East Loch Tarbert, abundant. 

„ fasciger (Gosse.), East Loch Tarbert 
Hippolyte pandcUiformiSy East Loch Tarbert 

„ securifrons (Norm.), common in 20 to 40 fathoms, Lochfyne. 
Pandalus amnulicomisy common. 

„ brevirostris (Rathke), East Loch Tarbert. 

SomzopODA. 

*Boreop?uiu8ia Raschii (G. 0. Sars), Lochfyne. 

*NycHphane8 norvegica (M. Sars), Lochfyne ; also found in stomachs of 

herring and Acanmias. 
Brythrops pygmo&OL (Bars), Barmore, and East Loch Tarbert, new to 

Britain. 
Mysidopsis gibbosa (G. 0. Sars), East Loch Tarbert, new to Britain. 

„ angvsta (G. O. Sars), in 4 fathoms, Barmore. 
Leptomysis linguam (6 .0. Sars), East Loch Tarbert. 
Myaia chamceleon (J. Y. Thomps.), Zostera bed. East Loch Tarbert. 
„ inermis (Rathke), Zostera bed, East Loch Tarbert. 
„ arenosa (G. 0. Sars), Zostera bed. East Loch Tarbert 
„ lamomcB (CoucL), East Loch Tarbert 
*Sinella Clattsii (G. O. Sars), East Loch Tarbert 
„ Brooki (l^omL), East Loch Tarbert 
„ armata (M. Edw.), East Loch Tarbert. 

CUMAOSA. 

Vaunihompsoma ms^oto (Ball.), East Loch Tarbert 

Lamprops unipUcatOy (?) East Loch Tarbert. 

HenkUxmpraps fasciaia (G. O. Sars^, at low water. East Loch Tarbert 

Paeudocuma eercaria rVan Ben.), East Loch Tarbert 

Diastylis rugosa (Sars), East LoNi^h Tarbert 

COPEPODA. 

See separate list given by Mr Calderwood. 

OSTBAOODA. 

Poniocypris mytUaides (Norm.), East Loch Tarbert 

„ trigonelia (Sars), East Loch Tarbert 

Oythere ItUea (MttE), East Loch Tarbert 
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Cythere viridis (MiilL^, East Loch Tarberi 
„ pdludda (Baird), East Lo(sh ^FAH>ert. 
„ crispata (Brady), East Loch Tarbert 

„ convexa (Baird), East Loch Tarbert '^' ' •' ' ' 
^ „'* <i3etTO?eifo'^ars>,'Etet Loch Tarbert.' ' / ' 
„ concinna (Jones), East Loch Tarberi ' ' m •; • • 
„ aibjTiifeto (Sirs), Eetet Loch Tarbert. ^• 
„ * ^Idsa (Sard), E«ft Lodh Tarbert ' 
„ antiquata (Baird), Lochfyne. ' ' 

„ Jonesii (Baird), Lochfyne. '• '• 

Cy th£rtdea papillosa (Boaq.), Jjochijne. 

„ ^n<^t7Zato (&ady), Ldehffne. ' '. " • •' 

^cyifificr^ at^(ti« (Sars), Lochfyne! ' 
Krithe Barionerms (Jones), East Loch Tarbert . . = ' I 
L^hooedneha ifnpreasa (Bdird), East Loch l!arbert 
„ grantdata (Sars), East Loch Tarbetti' 

„ towianWw* (Jones), Efllst Lodh* Tarbeit: 

•"„' '- '» ?iMJ^om (^orm.), East Loch Tarbert. 
Xestoleheris aurantia (Baird), East Loch Tarbert 
Cytherura nigrescens (Baird), East Loeh Tarbert^ ' ' ' ^ 
„ angvlata (Brady) East Loch Tarbert 
„ striata (Sars), East I^och T^lwt. 
„ ttiwZato (Sars), East I^ocl^ Tarbert ^ . . , 
,. , fi .. ^gihk^ (MiUL), ?ast LoQh Xarbert .\ ^ . , 

„" coniw^a (Brady), East Loch Tarbejrt., / , 

., ^ , ceWwi^ (N9rm.)i East Loch Tarbert. . 
J, " fldvesceris (tfrady), East Loch Tarbert. 
Cytherof7t^{jn Uiti88i7nu7n Eas^ Loch. Tarbert , 

„ arcuatum^ (B. C. and RJ , East Loch Tarbert 

„ nodosum (Brady), jEast Loch Tartert 

,,. afigutaftiTH (B. and R.), East Loct Tjetrbert. 

BytJiocyfhere simplex (lform.\ East lioch Tarbert. ' 

„ turgidc^ (Sar^), Fui-long Bay. ' ! . 

Psetuioq/ther e caiidata (Sbxs), l^(Khfyne. 
Sderochilus contortvs (l^pTm,)tJjOchijnQ, ' , . . 

XiphichUus tenuissima (Norm.), Lochfyne. ' 
ParadoxostoTna variabile (Baird), iCjast Loch Tar^i^ect . 

„ pvlchellum (Sars), Furlong Bay.^ 

PMlomedes tiUerpuncta (Baird), East Loch Tarbert. 
Asterope Marim (Baird), East Loch Tarbert). 

„ teres (Norm.)i Eaat'L6ch Tarbert • . . 
Polycope orbicularis (Sars), Ea^tjiooh T^bert \ ' 



V. .."i^ 



4., • Aa 






• Al 



CiRRIFBDIA. ... 

Balanus haianoides^ L., on stones and shells, East Loch Tarbert 

„ crenatus (Brug.), on stones and shells, East Loch Tarbert. 
Verruca Stromia (MiilL), on stones and shells, East Loch Tarbert 






ECHINODERMATA. 
Aniedon rosaceus, common near IJm east shore of Loohiyd^J 
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Ophiuboidba. 

*Amphiura JUtformis (MiilL), off Buck Island. 

„ elegans (Leach^, frequent between tide mark& 
Ophiactia Ballii (Thomp.) % Zostera bed, East Loch Tarbert. 
*Ophiocoma nigra^ (0. F. M.), very abundant up to 15 to 20 fathoms. 
*Ophioglyp?ia dlbida (Forb.), common. 

„ lacertosa (Linck.), frequent, East Loch Tarbert 

Ophiopholia acvleata (0. F. M.), common near east shore of Lochfyne. 
*Ophiothrix rostUa (Ijnck.), common, particularly near the east shore of 
Lochfyne 

ASTEROIDBA. 

Asterias ruhem (L.), abundant. 

„ molacea (O. F. M.), with the preceding. 

„ gladalis (L.), frequent in 20 to 30 fathoms in Lochfyne, some 
of large siza 
Solaster pappoeua (L.), frequent in Lochfyne, smaller specimens between 
tide marks. 
„ endeca, L., frequent some distance from shore, and also occurs 
at low water. 
*GribTeUa oculata (Linck.), East Loch Tarbert. 

* „ rosea (Miill), East Loch Tarbert. 
H^ppagteria plana (Linck.), frequent in shallow water. 
iMvlia aamgnyi (And.), Sunidale Bay, 20 fathoms. 

ECHINOIDBA. 

Echinus esculenius (Penn.), very abundant in some parts of Lochfyne, 
particularly in the Channel between Skate Island and the 
Mainland. 

* „ miliaria (L), between tide marks, East Loch Tarbert 
*Echinocyamu8 puaiUvs (MiilL), Sunidale Bay. 
*Spatangu8 purpureus (Leske), Sunidale Bay. 

* Eehinocardium cordatum (Penn.), very abundant in the sand at White 
Shore Bay, East Loch Tarbert. 

HOLOTHUBOIDBA. 

Several species which are not yet identified. 



FORAMINIFEBA. 

Comuapira foliacea (Phil.), East Loch Tarbert. 

Biloctdina ringena (Lam.), Lochfyne, near Tarbert 
„ depreaaa (d'Orb.), East Loch Tarbert 

Triloctdina trigonula (Lam.), Lochfyne, near Tarbert 
„ tricarinata (d*Orb.), Lochfyne, near Tarbert 

MHiolina aeminvlum (L) East Loch Tarbert. 
„ aubrotundd (Korii,\ East Loch Tarbert 
„ aecana (d'Orb.), East Loch Tarbert 
„ Feruaaaeii (d'Orb.), East Loch Tarbert. 
„ agglutinans (d'Orb.), East Loch Tarbert 

SpirolocuUna Umhata (d'Orb.), Lochfyne. 

„ . canaliculaia (d'Orb.), Lochfyne. 
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TrochrnnminOy ap., East Loch Tarbert 
Lagefna sidcata (W. and J.), East Loch Taibart. 
„ lasvis (Mont.), Lochfyne. 
„ gracilUma (Sagz.), Lochfyne. 
„ globosa (Mont), Lochfyne. 
„ gtriaia (d'Ory , Lochfyna 
„ marginata (W. and J.), East Loch Tarbert, 
„ melo (d'Orb.), Lochfyne. 
„ squamosa (Moni), East Loch Tarbert. 
'„ /i6tm^owa (WilL), Lochfyne. 

„ Jeffreydi (Brady), Lochfyne and East Loch Tarbert. 
Nodosaria scalaris (Batsch.) Lochfyne, frequent 
Polymorphina ladea (W. and J.), East Loch Tarbert 

„ tubulosa (d'Orb.), Ix)chfyne. 

Dentdlina communis (d'Orb.), Lochfyne. 
Orbulina vmversa (d'Orb.), East Loch Tarbert. 
Textularia sagithda (Defrance), East Loch Tarbert 
BuUmina murginata ^d'Orb.), East Loch Tarbert. 
Discorbina rosacea (d^Orb.), East Loch Tarbert 
TruncaMvna lobatula (Walker), East Loch Tarbert 
RotcUia Beccariiy L., East Loch Tarbert, common. 

„ nittda (Will), East Loch Tarbert, rare. 
Paidlina corrugata (Will), Lochfyne. 
Polystomdla crispa (L.), East Loch Tarbert, common. 

„ striato-punctata (F. and M.), East Loch Tarbert, oomm<m. 

Nonionina asterizans (F. and M.), East Loch Tarbert, common. 
„ depressula (W. and J.), East Loch Tarbert, coiomon. 
Planorhulvm Mediterranensis (d'Orb.), East Loch Tarbert, commoa 



APPENDIX F.— No. XVIIL 

THE SPAWNING PERIOD of the BRITISH FOOD-FISHES. 
By Geoege Brook, F.L.S. 

The present list has been chiefly prepared for the infonnation 
of the various officers of the Board. A large amount of the infor- 
mation has been taken from Day's British Fishes. Use has 
also been made of the publications of the American and German 
Fish Commissions, Costa's Fishes of the Bay of Naples, and 
Scbmidtlein's lists of the spawning period of the fishes and 
other forms in the Bay of Naples, published in the Jowmal of 
the Naples Zoological Station, The more detailed accounts given 
for many of the commoner food-fishes have been supplied by 
the Fishery officers of the various districts. In these there are 
evidently many errors; for instance, it is manifestly impossible 
for turbot to spawn in May, June, and July off Aberdeen, and 
not until September and October off Peterhead! However, 
each officer has supplied the information asked for from the be«t 
available sources, and it would be prematnxe to attempt to decide 
9uch important points on necessarily imperfect evidence There 
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is evidentiy a great want of ETstematic obseryation8» and these 
can only be carried on efficiently with some basis to work npon ; 
the present list has been compiled in order to form such a 
basi& It is hoped that every item in it may be checked repeatedly, 
and that in conrse of time the many inaccuracies which doubtlesa 
exist may be duly rectified. Notes hare been added on those 
species of fish eggs which are known to float ; most of these I have 
been able to verify. The number of E^ecies of floating ^ggs willi 
without doubt, be very much increased as our investigations are 
pushed further. 

The spawning period of any given species may vary within 
definite limits in difierent localitiee, and even in the same district 
a considerable variation may be observed between one year and 
another. The age of the individual, the supply and nature of the 
food, the temperature of the water, the general severity or mildness 
of the weather for some time previousl}^ and many other points 
have to be taken into consideration. Again, in some species, as^ 
for example, the herring, the spawning period is of short duration 
so far as the individual is concerned. The majority of the eggs 
are ripe about the same time, and are shed in a comparatively 
short period. On the other hand, in such forms as the cod, the 
period during which the eggs are shed by one individual is very 
much longer, as only a few eggs are ripe at a time. This is a 
point which, when carefully noted, may be expected to give 
interesting results. 

The information given in the present list concerning the spawning 
period of the Salmonidae is simply copied from Day's Britidi Fishes; 
As my friend I^ Day points out, this part of the problem is par- 
ticularly difficult, on account of uncertainty existing as to what 
should be regarded as a species, and what as a variety. Until this 
point is setUed any statistics would be imperfect and misleading. 
It has also been shown that age, race, hybridism, and many other 
factors have to be taken into account. Dr Bay is collecting 
information on this subject, so that until the publication of his 
results, it appecms better to let the matter remain in statu qiio. 
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Af>p€ndi€e8 to Fourth Annual Report 
THE SPAWNING PERIOD OF FOOD-FISHES. 



(Dates alreadif verified are in heamer t^pe,) 
TELEOSTEL 



Latin Name. 


AiglkhName. 


SpawBing period. 


RemaricB. 










PeroafiwfiatiUs. 


Peroh. 


March to May. 
Barly May In 


■ay and «aFlj 
Jane, in confine- 






Loch Fadd, Bute. 


ment (Roth. Aq.). 
Said to deposit Its 


Labram lupus. 


Ban. 








July and Aug. 


oya twice a year 






(Couch) ; also 
Feb. and March 


on the Continent 






(Naples). 






Buff. 


March and April 
End of summer, or 




Serranus cdbrilla. 


Comber. 








Aug. to Sept 








(Day). 




Serranus giffos. 


Dusky perch. 


April and May ; 
Tiarch, Mediter- 


Chiefly found in 






wanner climates. 






ranean (Costa). 
Summer in Mediter- 




Poltfjprion cer- 


Stone basse. 




mum. 




ranean (Rlsso). 
Feb. and March, 




Dentex vulgaris. 


Dentez. 








Naples (CosU). 




MVUJDM, 








MuUusbarftatus. 


Red mullet. 








Surmullet 


(Variety of MuUus 




tus. 




&»f6a<t«,^. Day's 

British Fishes, 

voLLp.22.) 
July to Sept. on 

south coast (Day). 
May, both yarieties 

(Naples). 




Sbabjdm, 






Canthams Une- 


Old wife. 






aius. 










Bogue, ox-eye. 


•** 


Said to spawn twice 
a year in wanner 
climates. 


Pagrus auratus. 


GUthead. 


Spawns in summer 
in Mediterranean 
(Risso). 

Wmter months 
(Day). 




PageUus cmtro- 
dontus. 


Sea bream. 




SOOBPAMIDJB. 








Sebastes norvegi- 
eus. 


Bergylt, Norway 
haddock or carp. 






OOTTIDA 








CoUusbubalis, 


Father lasher. 


Dec and Jan. 
(Day): ApHl and 
May (Lochfyne). 










Trigla lineata. 


Streaked gurnard. 






Tngla cuculus. 


Redgumiuxl. 


April to June 

(Couch). 
Jan. to June 






Tub-fish. 




Trigla gumardus. 


Gray gurnard. 


(Couch). 
Dec. and Jan.; June 


Eggs float, (j/" Sara, 






and July. 


Ann. and Mag, 
yat.Hist.,aer.iv. 
1868. 


Trigla Ivra, 
Trigla obtcura. 


Piper. 

Luithom gurnard. 


Midsummer? (Day). 




Tbaohinxda 








Trachinw draco, 


Greater weever. 


June on the Con- 
tinent. 






Lesser weever. 


Aprlly May, and 
early Jvme 
(Yorkshire coast). 


Eggs float 
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fkiglish Name. 


Spawning period. 


Bemarks. 


SOOMBBIDA 








Scomber aconiber. 


Madkerel. 


May and June (Day); 
Jane and July 


Eggs float. 






A few ripe lish in 






(F. 0., Peterhead 


Lochfyne in Jnly 






and Aberdeen) ; 


and Aiigusl. 






May (Campbel- 








town). 




Scomber coUas. 


Spaniflh mackerel. 
Snort-finned tunny. 




Eggs float. 




JuneinSidly. 




Orqfmugermo, 


Long-finned tnnny. 
Bonlta 










Couch found roe 








well developed in 
July. 


Pelamyeaarda. 


Belted bonito. 




AuxiaroeheL 


Plain bonito. 


August (Day). 




O0BTFHANID& 








Bratnaraii, 


Bay's bream. 


Summer (Basso). 


■ 


Lamprishma, 


Opah. 






Litvanu tanperi- 


... 


... 


Ova well developed 


alia. 






in summer (Risso). 


Gakanoidjl 








CcMToaix trcuhu- 


Scad, borse- 


June to Aug. 


Spring In Mediter- 


pu. 


mackerel. 


(Day). 


ranean (Bifiso). 


lAchick oUluccl, 




Summer (Risso). 






Boarfiab! 


May to July 
(Dunn) ; AprU 
(Bisso). 


Eggs float (Dunn). 








Ctttida 








Zeuafaber, 
X1FH1ID& 
Xiphiaa gladiua. 


John Dorey. 


Winter? (Dunn). 


E^ float (Agassiz). 


Swoidfiah. 






QCIMSTDM, 








SciamaaguUa. 






t 


TracMu/rua leptu^ 


Hair tail 






rua, 
GOBHDJk 






The Gobies are too 

much use as 
food, but a few 
are oiteu mixed 
in coasignments 
of whitebait 
CMfius Ruihen- 




• 




aparri spawns 
from April to 
J«ly (Lochfyne). 


,ApMapdlucUUL 


... 


June to August; 
Christiania Fjord 
(CoUett). 


. 


BuDmnDJL 








Anarrhiehua ht- 


Wolf fish. 


May and June 
(Pennant); May 


< 


jnta. 




i 






and June (F. 0., 








Montrose) ; win- 








ter (WUloghby). 


^ 


Zoarcea viviJM- 


Viviparotia blenny. 


Throughout the 




nta. 




year (Nilsson); 
St Andrews, ad- 














vanoed embryos 








Not. to Jaa. 








(MOntosh). 














Deal-fiflh. 






tieua. 
















Atherina preabif- 
Uft. 


Sand smelt 


July (Day); June 
to Aug. (Couch); 
spring in Dingle 
Harbour (An- 


• 








\ 




drews). 
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Latin Name. 



MuonjDiL 
MugiloapUo, 
JHfugil chelo, 

Labbidjb. 
LalfrusmacukUua. 



Bn^iih Kamfi. 



Grey mtillet. 
Lesser grey mnllet 



fiallaii- 



Qabidm, 
Oadua worhua. 



Cod. 



QaduB cegU/intis, 



Haddock. 



Spasming period. 



Winter? (Day).' 



Jane at Galwav; 
May to July, 
south coast (Day). 



Jan. to April (Day). 

East Coast. 
Berwick, Mardi and 

ApriL 
Ansirttther, March. 
Montrose, middle 

Feb. to end of 

March. 
Sionehaveiif Feb. 

March, April, and 

May. 
Aberdeen, March, 

April, and May. 
Peterhead, FeK and 

March. 
Fr<uerbwrgh, Febt 

and March. 
.SucAae, March. 
Hebntdale, Maroh 

and April 
Wick, Teb. and 

March. 
Lerurick, Feb, and 

March. 



WiOT Coast. 
Qiroan, Xareh and 
Aprtl. 

Ardriahaig. Feb. 

and March. 
OamMUovm, Mar. 

and April. 
Stornaway, March 

and ApriL 

East Coast. 
Berwick, Feb. and 

March. 
Anstruther, Feb. to 

middle of March. 
Montrose, Feb. and 

March. 
Stonehaven, Feb. 

and March to 

middle of April 
Aberdeen, Feb.. 

March, and April 



Peterhead, M^db 

and April 
IVaserburgh, Feb, 

and March. 
Buckie, Feb. 



Bemarks. 



The e^ of several 
species of Labridas 
are known to float 
Hiom of Oteno- 
iabrue rupeedris 
do so, and are 
ripe in JVm in 
Lochfjme. 



£Sgg8 float. 
lUMk and ApHI, 

in eoniDttnent 
(Rothesay Aqna- 
rinm). 

A few da not spawn 
nsta April and 
May. 



71m m^mhw of 
those caught in 
the Sound of 
Gigha «MWft a 
UMs^M&r. 

Elggs float 



A spaefanen was 
oblaiBadbyP.O., 
5/6/85, oaiitaining 
ripaiosb 
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Latin Name. 



Gadidjb— -con^. 



Oadua lutcus, Whtting poui. 



HJngHah Name. 



Haddock. 



Ocklusmerlangus. 



Whiting. 



Gfadus poutoMOU, 
Oadus virens. 



Coalfish, saithe. 



Spawning period. 



East Coast. 
HebnaddUy March. 
Wick, Feb. and 

March. 
Lermek, Jan. and 

Feb. 



West Coast. 
Oirvan, Feb. 
Ardrishaig, Feb. 

andMardi. 
CampbeiUown,^ Mar. 

and ApriL 
Stomoyxty, end 

March and early 

ApriL 
End of winter in 

Cornwall (Day). 
Early gunmerat 

St Andrews. 
March (Day). 

East Coast. 
Benoichf March, 

April, and Mav. 
AnsinUheTy Feb. ? 

and March. 
Montrose, April 

and May. 
StonehaveUy Jan., 

Feb., and March. 

Aherdem, thought 
to spawn in Jan. 
and Feb., and in 
Sept. and Oct. 

Peterhead, March 
and April. 

Fraserburgh, April. 

Bucfoie, June ? 

Wick, probably 
Jan. and Feb. 

Lerwick, Jan. and 
Feb. 

Wbst Coast. 
CHrvan. Feb. 
Ardriskaig, Feb. 

and Manm. 
CampbeUoum, Mar. 

and ApriL 
Stomoway^ March 

and Apnl. 
Spring at Nice. 
Nov. and Dec. in 

America ; sprii^ 

in Cornwall (Day). 

East Coast. 
Berwick, April and 

May. 
ATistruther, March ? 
Montrose, probably 

Jan. and Feb. 
StoTuhaven, Jan. 

and Feb.? 
Aberdeen, Jan., 

Feb., and March. 
Peterhead, Feb. 

and March. 



Remarks. 



Eggs float. 

■ay and early 
June in confine- 
ment (Rothesay 
Aquarium). 



Spawns off the coast 
in deep water in 
large numbers. 



F'ew are caught bav- 
ang milt or roe. 
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Latin Name. 



GADIDiB— c<mt 
Gadiis mrens. 



English Name. 



Oadtts jpoUachius, 



Coalfish, saithe. 



Pollack, lythe. 



Merlucdua vul- 

garis. 



Hake. 



1 Phycis Uennoides, 
Molva vulgaris. 



Spawning period. 



Greater forkbeard. 
Ling. 



Remarks. 



East Coast. 
Frcuerburgh, Feb. 

and March. 
Buckie t 

HelnudcUe, March. 
Wickf Dec? and Jan. 
Lertnck, March and 

April 



Wbbt Coast. 
Oirvany March and 

April. 
Ararishaig, Feb. 

and Mardu 
Camj^beltoum, April 

and May. 
Stompvjoyf April 

and May. 
End and beginning 

of year (Day). 

East Coast. 
Berwick, April and 

May. 
Montrose, snpposed 

to be Feb. and 

March. 
Stonehaven, March 

and April 
Aberdeenf Aoff.? 
Peterhead, Feb. and 

March. 
FraserburghfyLBLtck. 
Wick, Dec? 



Wbst Coast. 
OaTnpbeltoton, April 

and May. 
Stomoway, end of 

March and early 

ApriL 
Spring, but may be 

delayed in cold 

seasons (Day). 

East Coast. 
Montrose, Aog. and 

Sept. 
Aberdeen, Aug. and 

Sept 
Peterhead Jane and 

July. 
Ffuserfmrgh, June 

and July. 
Wick, June and 

July. 

Wbst Coast. 
Camjibeltown, Aug. 
Stomoway^ March 
and April. 

Spring to June (Day). 

East Coast. 
Berwick, April and 

May. 
AnstnUher, April 

and May. 



Few landed. 



Few caught. 



Auff. in 1837 Cor 
msh coast (Couch). 
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Latin Name. 


English Name. 


Spawning period. 


Remarks. 


QABiDA-cont. 




East Coast. 




Molva vulgaris. 


Ling. 


Montrose, May and 

June. 
SUmehaven, May 














and June. 








Aberdeen, May and 








June. 








• Peterhead, U&j and 








June. 








Fraserburgh, May. 
Buckie, June and 


Full of spawn m 






July. 


early part of J luie. 






Helmsdale, June. 








Wick April, May, 








and June. 








Lerwick, April and 
May. 








West Coast. 








Oirvan, March and 








April. 
Ararishaigl 


Few landed. 






Campbeltown, March 

and April. 
Stomoway, May. 










Lota vulgaris. 


Burbot, eelpout 


Dec to March (Day). 




MoUUa tnustela. 


Five-bearded rock- 


Mfty and Jmne. 


Egl5s Hoat. 




ling. 


(Yorkshire). 






Torsk. 


April and May in 
northern seas 
(Uay) ; March 
(P. 0., Wick); 
May and June 
(F. 0., Peter- 
head): May and 
June (P. 0., Ler- 




















wick). 




Ofhidiidjl 








Ammodytes Ian- 


Larger launoe, sand 


Autumn and win- 




cetdatus. 


ter (Dav). 
Winter (Day). 




Amnwdytes tdbi- 


Lesser lannce. 




anus. 








Ammodytes dee- 
reUus. 

PLBURONBCTID-fi. 


Smooth sand launce. 












Hippoplossus vul- 


HoUbut. 


April (Couch). 


E^s Hoat. 


garts. 




East Coast. 
Berwick, April and 

May. 
Anstruthert 


Ripe ova from Ber- 
wick in May. 












Montrose, May and 








June. 










Carry roc in June or 






ably Aug. and 
Sept. 
Aberdeen, July and 


July. 












Pet^iead, Sept. 








and Oct. 








Fraserburgh, June 

and July. 
Buckie t 








Few landed; carry 




' 




roe in Feb. 






HelmsdaU, April. 








Wick, Feb. and 








March. 








Lerwick, May and 


\ 






Juno. 





:0 
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EnglithName. 


Spawning period. 


Remarks. 


PLIUBONEOTIDiB — 








eonHnued. 




Wbst Coast. 




Eippoglossus vul- 


HoUbut. 


Oirvan, May and 




garis. 




June. 
Ardrishaig t 








Campbeltown, Maich 


Few landed. 






Stomoway, May. 




Hippoglossoides 
UmaMoides, 


Long rough dab. 


May and June 
(Couch) ; possi- 
bly March and 


Eggs float. 












April (F. 0., 
Montrose). 




Rhombus maxi- 


Turbot 


Summer (Day). 




mus. 




East Coast. 
Berwick, April and 

May. 
Anstruihert 
Montrose, May and 

June. 
Stonehaven, June 

and July. 
Aberdeen, May, 

June, and July. 
Peterhead, Sept 

and Oct 
Fraserburgh, June 

and July. 








Buckie t 


CJarry roe in Feb. 






Wick, Feb. and 

March. 
Lerwick, May and 

June. 

West Coast. 
Qiroan, May and 
June. 








ArdrishcAgt 


Few landed. 






Campbeltoton, Mar. 


Has been seen with 
spawn in Sept 










Rhombus kevis. 


Brill. 


Spring (Pamell). 
East Coast. 








Berwick, March, 


Few landed. 






April, and May. 








Montrose, supposed 


Few landed. 






to be May and 








June. 








Aberdeen, May, 








June, and July. 




1 Zeugopterus wU- 




Jvmey Loch^e. 


Eggs float. 


mtictdatus. 




V 




Zeugoptenupunc- 


Topknot 


Summer and 




UUus, 




autumn (Day). 
Oct (Thompson). 




Amoglossus me- 

aa^oma, 
Ptewronedes pla- 






Plaice. 


Feb. and Mar. (Day). 


Eggs float 


iessa. 




East 0)a8T. 
Berwick, April and 

May. 
MoTitrose, March 

and ApriL 
Aberdeen, Feb. and 

March. 
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Latin Vane. 


Bic^i^NaBa, 


SpavningpoHod. 


Bamarks. 


FLEUBONBOTlDii — 








continued. 




East Coast. 




Pleuronectes jjto- 
tesMk 


I^aiaa. 


Peterhead, Aug. 
Fraaerbwrgh, Aug. 
Roiheaay, Marcb, 
Aprlly and May. 




Pleuronectes mi- 


Smooth dab. 


May and Jane (Day). 








Aprtl and May at 

Rothesay, 
May and «nine (Day). 




Plewronecbu oy- 


Fitle<iak. 












Pleuronectee U- 


OemmMidabw 


April to June 




manda. 




(Day). 

East Coast. 

Berwick, March, 

April, and May. 








^fw^rtfO^r? 


Fewtadad. 






MonProse, supposed 








to be Dec. and 








Jan. 








Stonehaven, Feb. ? 
Aberdeen, June and 


Fevlaa^ad. 












July. 
Peterhiad, Sept. 








and Oct 








Fraserburgfh, April 
and May. 








Vw few lai^dad. 






Wick, Feb. and 








March. 

WbbtCoam?. 
Cfirvan, May and 

June. 
CbmpdeZtoioM, Jan. 

and Feb. 




^imufm^tMet fit. 


Flounder. 


Feb. to April 




am. 




(Day). 

EastCoasti 

Berwick, March, 

April, and May. 

Aberdeen, Jan. and 














Feb. 








Peterhead, Sept. 








and Oct 








Buckie. 


Few landed. 






Eeljnadale, June. 
Wick, Feb. and 














March. 








West Coast. 








Girvan, May and 








June. 








Rothesay, AprU 








and May. 








Campbeltown, Jan. 








and Feb. 
















andAvriL 
Spring (b$!s\. 






8<i6 








East Coast. 








Berwick, March, 








April, and Mav. 
Aberdeen, probaUy 
May, June, and 


V«iV&«rlaad«i 
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T<atiii Name. 


EbgliBli Name. 


Spawning period. 


Remaxks* 


. PLEUBONBCrriDJI— 






I 


coTUmued. 




East Coast. 




SoUawdgaria. 


Sole. 


Peterhead, Sept and 

Oct 
Fraserburgh, May. 
Wick, FeU and 


1 












March. 








Wist Coast. 








Cfirvan, May and 








June. 








CamrMtoum, Jul 








and Feb. 




Solea la$can$. 








SoUa variegcUa, 








SALM0NID2L 








Salmo solar. 


Salmon. 


Nov. to Jan. 




SaJmoUrutta. 


Salmon trout, sea 
trout. 


Oct to Dec. 




Salmo levenenns. 


Loch Leyen trout 


Oct to Dec. 




Salmo fario. 




Sept to March. 




Salmo alpinus. 




Nov. to March. 




Salmo fontmalis. 




Oct. to March. 


Has been naturalised 
in many parts of 


Oimenu eperla^ 


... 


March and April 


theoountiy. 


nu8. 




(Day). 




Coregomu oxjf- 








rhJynchus, 








Coregomu van- 




Dec. (Pennant). 




Vendace. 


Nov. (Day). 




detius. 








Coregonus poUan, 


PoUan. 


Nov.andDec^Day). 




ThymcUluai vul- 


Grayling. 


April and May 




garis. 




(Day). 


. 


EaoowM, 








Bsoxludus, 


Pike. 


Feb. to ApiU 


B&d of Mmjf in con- 






(Day). 


finement (Rothe- 
say Aquanum). 


S001CBBI8OOID& 








Garfiflh. 


May to June, on 
south coast (Day). 












Skipper. 






CTPBINID& 










Carp. 


May and June 

(Day). 
April to June 




Carassivs vul- 


Crucian carp. 




] garis. 




(Day). 




Barbus vulgaris. 


Barbel 


May and June 

(Day). 

April to June 

(Day). 

June (Day). 






Gudgeon. 




Leueiscus rutiUs. 


Roach. 




Leuciscus cepha- 

lus, 
Leueiscusvulgaris, 


Chub. 


May (Day). 




Dace. 


June (Day). 




Leuciscus erythro- 


Rudd. 


April and May 








(Day). 


( 


Leuciscus phoxi- 
nus. 


Minnow. 


May and June 
(Day). 


] 


Tinea vulaaris. 
Abrcmis orama. 


Tench. 
Bream. 


May to July (Day). 
May (Day). "^^ 
May to July (Day). 
March and Ajoil 




Alburmu lucidus. 


Bleak. 




CobitusUmia, 


Spined loach. 








(in France). 




NemacheUus bar' 


Loach. 


March and April 




balula. 




(Day). 




Clupeidjb. 








BngrauUs enora^ 
sicfiolus. 


Anchovy. 


Sept to Dec (Day); 
May to Jily 








(Mediterranean). 
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Latin Name. . 


English. Name. 


Spawning period* 


Remarks. 


OmmDM—eonL 




East Coabt. 






Honing. 


Benoieky Ams., 

B«pt., Feb., and 

Mareb. 
AnstnUheTf Jan. 

and Feb., ApHl. 

and Mayi also 

Aug. 
Montro8ef A«g. and 

»epi. 








Stonehaven. Jan., 


Carries 44,000- 






Feb., and March ; 


49,000 ova. 






A«g.9 Sept. and 


Carries, 60,000 to 






Oct 


107,000 ova. 






Aberdeen, Feb. and 








March ; July, 








Ang. and Bcpi. 








Peterhead, Feb. and 








March, Aag. and 








Sept. 








FraserburghM&Tch, 
Aug., and Sept. 














Buckie, Jan.. Feb., 
March, and July, 














Aug., Sept. 








Helmsdale, Feb. and 








A«s. 








Wick, Feb. and 




, 




March ; Ang. and 








BCpt. 








Lerwick, Feb. and 








March; Ang. and 








»cpi. 








Wjbst Coast. 








Girvaai, Feb. and 








March. 








Ardrishaig, Ang. 


Used to spawn in 






andgept. 


large numbers in 
upper part of 
Lochfyne, but 
now scarcely any 






Ozfnj7&e2^(nm»,Aprll, 


. herring spawn in 






July,Amg.,»ept., 


the district. 






Oct., Nov., and 








Dec. 








Stomovfay, Feb., 








March, and July. 




Clwpea putchar- 


Pilchard. 


May and June; also 
Dec. (Dunn). 




Clupea spraUtis, 


Sprat. 


Moray Firth and 
Firth of Forth, 
May and June 
(Mathews); Corn- 
wall, Dec. and 
Jan. (Day); Firth 
of Tay, Dec. 
and Jan. If (Sim); 
Juue and July 
(F. 0., Stone- 




Chkpea alaaa. 


AUis shad. 


haveii\ 
May ana June (Day). 
June and July (Day). 




Clupea finta. 


Twait shad. 




MUR^NIDiK. 






AnguUla vul- 


Eel. 


Jnne &tStA ndrews. 




gcttis. 
Conger vulgaris. 


Conger eeL 


Dec. and Jan. (Yar- 
reU). 




Mwramahdena, 








Gymnodotes. 








Orthagoriscus 


Snnfish. 






moM. 









K-n 






..•f^ 
'■'•■Q 



'■J 
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AppencUoM to Fawrth Awmud M^pprt 
GANOroBL 





EngUshName. 




Remaps. 


AOIFENSBBIDJfi. 








Acipenser sturio. 


Sturgeon. 


Whiter and early 
spring in North- 
em Europe; April 
and May (Naples). 










BLASMOBRANCHII. ! 


Caboharitda 








Musteltu md- 


Smooth hound. 


Nov. (Couch) ; June 


Eaten in Hebridef:. ^ 


gems. 




(Naples). 




Laustdje, 








Selache maxima. 


Basking shark. 


•». 


Eaten in Hebridet;. 


SCTLLIIDJl 








ScyUium cani- 
cula, 
Spikaoidji 


Rough hound. 


ApriL 










Acanihias vul- 


Picked dog-fish. 


Summer and 




garis. 




autumn; through- 
out the year ? 
(Dunn). 




ELAimm. 








MaiabaHs. 


Bkate. 


March and April to 
Sept or Oct. 




Itaiaalba. 


Sharp-nosed ray. 






Raia clavatcu 


OThomback ray. 


May to July and 

August 
June (Brighton 




Jtaia maculata. 


Spotted ray. 








Aquarium). 




CYCLOSTOMATA. 












SealampMy. 


April and May (in 
south) ; June 




rmus. 










(SooUand). 




PtxTcmywn nvr 


Tjampem. 


April to June (Day). 




viatais. 
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APPENDIX F.— No, XIX- 

THE 80LWAY FISHING. By Pbtto Wilson, Fishery Officer, Girvan. 

The methods of fishing and the description of fish caught are limited to 
that estuary. The readers of ' Red Gkiuntlet ' will be familiar with the dark 
rows of stake-nets, the long muddy fore-shores, and the fiounder-nets of 
the coast fishermen, worked by the ebb and flow of the tide, and though 
there is no longer the swift horseman plashing through the pools and 
spearing the salmon, Uie external aspects of matters is not greatly changed. 
There is the solitary fisherman, with stick in hand and wicker basket across 
his back, plodding to his nets by night or by day as their dark tops be- 
come viaibld by die swift receding tide, and doing as his fathers did half 
a century aga The principal sea fish caught on the estuary of the Solway 
are flounders, shrimps, and cockles. Mussels seed very freely, but the 
shifting sand banks speedily destroy them, and hence the mussel banks 
serve chiefly as a feeding bed for flounders. The shrimp fishing is the 
most extensive and valuable in Scotland. From the town of Annan 
about forty small vessels of about 4 tons each and cutter rigged are 
engaged in the shrimp fishing in its season. They work with a small 
mesl^ trawl-net, and are manned by two men in each. The tide is 
everything in the Solway, and there it is hopeless to strive against the 
stream. (Jnloosing their moorings at the water foot, Annan, with the 
first of the ebb tide, the net is cast, and the little vessel may be seen 
driving along the channelj and outwards to a distance of eight or ten 
miles. The returning tide brings them back over the same ground, and 
when off the village of Powfoot, about three miles from Annan, a thin 
oloud of steam may be seen rising from the vessel This indicates that 
the net has been finally drawn, ^e shrimps are put alive into a pot of 
boiling water and cooked, a liberal supply of salt being used in the pro- 
cess. Shrimps are largely supplied to beer shops in most of the large 
towns in Enghind, but are not extensively used in Scotland. The 
catch of shrimps at Annan in 1885 was over 2000 cwts., valued 
at £6000. The same vessels also engage in the flounder fishing, for which 
a beam trawl, with a wider mesheid net is used. In the months of 
January and February the fishermen take to cockle fishing, and about 
1200 cwts. have in the present season been landed, valued at £260* 
The shore fishermen work a kind of small stake-net, with covered 
pockets, chambers or paidles placed in the angles of the arms, which 
are only open to the out-going tide, the flounders which may have 
gone on to the banks to feed dropping into the pockets with the 
~ ebb. This method of fishing has been long in use in the Solway, and has 
been the cause of much contention and expensive litigation between the 
proprietors of the salmon fisheries and the shore fishermen. The draw- 
net^ as a more successful method, is now coming into use, and about the 
shoal banks of the Solway is likely to become a more profitable method, 
and will in time supersede the small stake-nets which have for many 
years been set on the edge of the low-water mark. From its fast-flowing 
tide, and the drainage of so many rivers and streams falling into the 
Solway, it will always remain a rich breeding place for fish, especially flat 
fish, and such as prefer the hard food found upon its scars. 
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• APPENDIX F.— No. XX. 

SOME ECONOMIC PRODUCTS from FKH and COERESPOND- 
ING VEGETABLE PRODUCTS. By William Stiblino, M.D., 
Sc.D., Brackenbary Professor of Physiology in Owens' College and 
Victoria University, Manchester ; formerly Professor of Institutes of 
Medicine in the University of Aberdeen. 

PuBUO attention has been thoroughly aroused to the questioa of sodal 
economics involved in our food supply, whether it be derived from the 
vegetable or .-animal kingdom. The immense importance of the £shing 
industry is now well understood, and while what concerns the capture of 
fish has been matter of anxious inquiry, and has received much attention 
from the legislature, other problems connected with the utilisation of the 
< harvest of the sea' have not received so much attention as t^ey demand 
The whole question of the conveyance of fresh fish from the often remote 
districts where they are captured to the great dense centres of population 
requires to be thoroughly gone into, so thlEit facilities may be ofOsired — by 
rail or sea, or both — for the speedy distribution of the spoiL Professor J. 
C. Ewart, in some articles recently contribute to the Scoiitman^ has 
directed the attention of the public to the importance of preserving fish in 
«uch a state of freshness that they can be transported within a reasonable 
period to any part of the kingdom. The ordinary methods in everyday 
use — such as salting, smoking, and other processes — are well-known and 
understood. 

There are other aspects, however, in which the question of our fish 
supply, in relation to social economics, may be viewed. A fish is a com- 
posite creature, and from it many products are obtainable other than those 
directly useful as food, and which have a direct and even high marketable 
value. The question arises therefore whether it is not possible so to 
utilise the supply of fish at our great fishing ports as to obtain the best 
possible value for the products. Everyone is familiar with the fact as 
regards cattle that, when it is not possible — or at least it is not advan- 
tageous from a commercial point of view — ^to transport them from the 
great cattle^raising districts of South America, or elsewhere, various 
methods of utilisation ar& employed on the spot, whereby the meat is 
either boiled and sealed up in tins, or an extract is mada The latter is at 
least a portable article, and has a certain dietetic value. 

Baron von Liebig suggested the idea — and had it carried into practice 
of making what he called an . * Extract of Meat,' — which bears his name 
and is now well-known as an article of commerce. It is rights however, 
that these extracts should be estimated at their true dietetic value. . In 
an extract of meat, those substances soluble in water are extracted from 
the meat, aud all the proteids (or albumins) are afterwards coagulated by 
the aid of heat, and it may be by the addition of dilute add. The fluid, 
after the coagulated albumin has been skimmed off, consists of the 
extractives and the salts soluble in water. This is evaporated down 
until a thick syrupy brownish looking semi-fluid substance is obtained, 
which is the extract. It contains no proteids, but undoubtedly the 
extractives are powerful stimulants and restoratives, and as such they are 
very useful in Qome diseases and for forming a basis for soups. 

Now it is possible to make similar extracts from marine ftnimftla. 
Take for example the whale, certain species of which are sought after, and 
captured for their mercantile value in oil or whalebone. 
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The Normal Company, rmder the fiapertntendence of Mr Sahlstrota, has 
reeeotly efttaUisfaed a factory in Aberdeen, and has mannfacttcted hrge 
qmntitieB of a similar extract from whale flesh. This extinct presents 
all the characters of an extract made from the flesh of the ox. Such an 
extract forms an excellent basis for a soup, having all the flavour of aa 
extraci of ox fleah. Bntextrads cffish can be made in a sitnilar Way, the 
product being, as for as sensible characters are concerned, ^distinguishable 
from that of ox flesh. These are points of difference depending on the 
slightly different chemical composition of fish and flesh — ^for^ e^n in the 
same aninud, there is a difference in the chemical composition of ixxdividual 
muscles. Such fish extracts have no flavour of fish whatever, and poisess 
all tiie aromatic flavour of meat extract, and I understand that they can 
be made mruch more cheaply than extract of meat At a certain pomt in 
the process of extraction, all the fishy flavour disappears. As a |;eneral 
itde, theeer extracts are made by boiling a watery extract of the fisb 
muscles — (after acidulation and precipitation of the proteids or albumins); 
in an open vessel with a double jacket, so that steam can be admitted 
between the layers of tile jadtet, and thus keep up ebullition. Such 
extracts will keep for a very long time, and tiiey are available for all the 
purposes for which meat extract is available The question has still to be 
tested dietetically, whether such extracts are in any way superior tci^ those 
of meat. In any case they are quite equal to meat extracts in stimulating 
and restorative properties. 

Such extracts, however, can also be made from other marine animals, 
e.g.y craA)S and shell fish generally. In these cases the extract is so 
made that it retains the flavour of the crab or shell fish, e,g.y musseL 
Thus there may be manufactured on the tpot a large amount of extract, 
which imdoubtedly has a eommercial and dietetic value. In a properly 
adjusted dietary, howeVer, mere stinralants and restoratives are not 
sufficient, but there must be a proper amount and adjustment of the 
proteids (albumins) — (carbohydrates, such as starches and sugars), fats and 
mineral salts. The question arises, then — cannot a cheap and useful 
food be made so as to combine these substances in proper proportion t 
The whole order of tiie l^ume tribe represented by peas, beans, and 
lentib, have a high dietetic i^ue, and this fact was made use of by the 
Germans in the manufacture of tiie famous ' Erbswurst,' or ' iron-ration,' 
which played so prominent a part in the dietary of the Prussian soldiers 
during the Franco-German War. Peas, after being boiled and ground, 
were mixed with a quantity of fat Peas contain a very large amount of 
proteid or albuminous matter, and therefore represent a highly nitrogenous 
food, which, however, when used continuously, is not per^ctly adapted tor 
the digestive activities of man. Other forms of solid pea s6up and lentil 
soup are manufactured by French firms, and are supplied in large 
quantity to the French army, but I cannot say that tiiese soups are very 
palatable, although I have frequently tasted tnem, and had them prepared 
in a variety of ways. 

I can speak very highly, however, of the pea musage and ped $oup 
manufactured by the Normal Company. The basts of both of tiieae pro- 
dudar iff peas carefully prepared; th^y are ground and mixed with a 
certain proportion of anim^ h,t and extract of fish and fiavoured with' 
herbs. Such a solid compressed soup, when boiled for a few minutes 
in water, yields a most palatable food and one of high dietetic valua 
The great merit, in addition to its dietetic value, is its cheapnes& The 
dry powder for making such soups can be kept for a very long time 
without undergoing change. As a matter of fact, in most Sbups what one 
obtains is real^ the extractives and salts and some flavouring materials. 

B 
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The sabstances in meat which give rise to the sensatiooB of flavour and 
sapidity are really most important from a physiologioal point of view, 
for they excite powerfully the secretion of the digestive juices, and this 
greatly aids the process of digestion. Hence, the value of ndxing even 
highly nutritious food with sapid articles. Every one is fandliar with 
the fact that tasteless articles very soon pall on one's palate, and how 
nauseating they become after a time. 

Gliui^ gelatin^ and isinglass in one or other of their numerous forms 
are substances which can be made in large amount from the refuse of fish 
after removal of the flesh. Hie swim-bladder when boiled yields a 
specially fine form of isinglass, while coarser forms of glue or cement are 
obtainable from the bones. A cement of great adhesiveness is made from 
the skin. Thus a whole series of commercial products of the glue order 
are obtainable from the refuse of fish, glues suitable for the carpenter, 
bookbinder, or other trades, while fine isinglass for the nutrition of 
invalids and for dietetic purposes is also obtained. If the gelatinous 
product be high cdoured, it can easily be decolourised by suitable means. 
After the extraction of the glue or gelatin from the bones, the latter 
remain as a beautiful white bleached and quite friable mass, and easily 
broken residue. Thb forms excellent bone-^artk for manure. 

Afl is familiar to most people an oil of high medicinal value is obtained 
from the liver of the cod and other fish. For a long time in the north of 
Scotland the oil of the liver of the skate has also been used for medicinal 
purpoises. The livers (cod, skate) are carefully selected, washed and 
cleaned, and the gall-bladder removed. They are then placed in a copper 
vessel with a double jacket and heated by steam. The oil soon flows out 
from the liver and collects on the surface where it is skimmed ofiL An 
improved method is to allow the oil to percolate to the bottom of the 
vessel) where it is drawn off at once without being subjected to over- 
heating or prolonged heating. After filtrating under high pressure much 
of the stearin is removed. Numerous other marine animals yield similar 
oils which are not necessarily used for medicinal purposes. Thus a 
very valuable lubricating oil is obtained from the shark. 

The refuse liver after the oil is extracted, may be either burned to get 
out more oil — train oil— when the residue is used as manure, or it may be 
compressed to get out the last traces of oil, the compressed residue when 
mixed with flour forming a suitable food for dogs. 

It may seem strange, considering the important part played by vegetables 
in every duly adjusted dietary, that attention was not directed sooner to 
the feasability of preparing extracts of vegetables as dietetic products, 
more especially as ^extracts' have long played an important part in 
pharmacy. It is not to be wondered at, therefore, that Mr Sahlstrom hit 
upon the idea of combining with the Normal Company's preparations 
that of vegetable extracts. 

The recent researches of Vines and Martin in this country, and other 
observers abroad, have shown that there is a close analogy between the 
animal and vegetable proteids, while many of the extractives so-caUed are 
common to boUi kingdoma 

An extract of cabbage, or carrot, or onion retains more or less of the 
flavour and taste, but if there be a due mixture of vegetables, an extract 
is obtained which imparts to soup an exceedingly agreeable flavour. Such 
an extract may be added to any soup prepared solely from animal tissues, 
so that a pleasant flavour results from the addition of a small quantity of 
a vegetable extract. 

Brides what may be called the classical methods of fish-preservation, 
such as salting, smoking, and other forms of curing, there are other 
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methods now available for preserving fish en mcuse in a suitable condition 
for haman food. These methods depend upon the discovery that certain 
chemical substances retard or arrest the process of putrefaction. The 
simple method at present in use for preserving fish until they can be con- 
veyed to the great central markets, is merely to place the fish in ice, 
which by maintaining a low temperature retards the development of those 
micro-organisms on which the process of putrefaction depends. This may 
be secured, however, far more satisfactonly with some cheoiical prepara- 
tion. The gist of the whole matter comes to be, are snch preparations as 
nsed for this purpose dangerous to health 1 

In the newer processes for preserving fish en masse, after the removal 
of the viscera, the first thing to be done is to remove as much air as 
possible from the fish, by placing them in vacuo, and when this is done to 
subject them, still in vacuo, to the action of a solution of common salt, 
containing a small proportion of boracic acid. It is found that immersion 
for a short time in such a saline mixture as this, under negative pressure 
suffices to retard putrefaction ; thus the fish can be kept quite fresh for a 
long time, and remain fit for human food. Boracic acid in the proportion 
in which it exists in fish ' cured ' in this way is not deleterious to health. 

The whole question of the value of fish products, therefore, enters on a 
new phase with (1), the improved methods of preserving fish at the time 
and in or near the spot where they are caught ; and (2), with the manu- 
facture of dietetic and commercial products which themselves command 
a good price in the market 

It is evident, therefore, that the fish-supplies which are so abundant in 
the seas around certain remote but perhaps not very accessible parts of 
our own and adjoining coasts, may be made available for the use of man. 
Instead of looldng merely to the development of a trade carried on by 
swift steamers, plying between these parts and the markets where fish can 
be disposed off, it is evident that if factories were planted here and there 
on our coasts, where fish are known to be plentiful, a vast industry might 
be created which will bring its reward to those who embark in it, and will 
also be a benefit to the inhabitants of these districts. By establishing 
factories for the manufacture of fish extracts, — for which there is a large 
demand both at home, and especially on the continent, — uf glue, gelatine- 
manure from fish refuse — ^and by preserving fish en masse with the newer 
and much improved methods^ it is evident that there is a new outlet for 
enterprise, and prospects of a great development of the fishing industry 
exactly in those localities which for one reason and another are the subject 
of great commericial depression. The products of these factories are 
prepared in such a condition that they will keep and can be despatched as 
occasion requires, so that there will necessarily be less dependence on 
means of communication and transit than is necessitated by the present 
imperfect systems for the utilisation of fish and other marine animcJs. 

I understand that some such scheme as is outlined above is contemplated 
by the Normal Company, and already steps have been taken to erect a 
factory on the West Coast of Scotland. 

Many other products of commercial value are obtainable from fish, or 
from closely rehtted animal products, and the manufacture of the one may 
be economically combined with that of the other. 

All this points therefore to a ' new departure ' in the utilisation of the 
^ harvest of the sea,' and is another instance of the advantage of the appli- 
cation of science and scientific methods to the purposes of commercial 
enterprise. There cannot be any doubt that snch countries as Sweden 
are far ahead of us in the utilisation of fish products, and it is to be hoped 
that under the vigorous impulse given to this question by the recent 
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experiments oondnoted in tiiiB eomitry, and by tte interest manifested tn 
this questicm by the fiooitidi Fisbeiy Boanl, a great impokie ipAU be girai 
to the deTelopmtett and extension of our fishing industry.' Wtf WBfnt wmt 
and more to see the appiication of sctentifie methods to th^ deiveiupment 
and improvement of our great commercial dnterpriaes; It iv astotaidring 
how for centnries t^e same methods have obtained in die fi^dng indnstiy, 
bat let ns hope that we have enteM on a new and pffosperons phase of 
this great national problem. We must look more and meve tor ^eutifie' 
progress to point the way in which, and lo^ afford tfa^ m^ans hf wfaleh 
improvements are to be effected. It has been said, and that mly, ihat 
* scientific progress has at all times dtown itself to be the sorest lever for 
^ the elevation of oar race from its jaamrj* 
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APPENDIX G.— No. L 



FOURTH ANNOAL IMPORT TO THE FISHERY 
BOARD FOR SCOTLAND. 



CONTAINIKO AN AOCOUNT OF 



THE SALMON FISHERIES IN THE INNER AND 
OUTER HEBRIDES. 



AND 



APPENDIX G.— No. IL 

OONTAININO 

Btfi^LAWS HITHERTO PUBLISHED ONLY IN THE 
EDINBURGH GAZETTE, 



tHE ANNUAL CLOSE TIMES OF ALL THE SALMO» RIVERS IN 
SCOTLAND, BROUGHT DOWN TO DATE OP REPORT. 
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I HAVE the honour to Keport that, during the summer of 1885> I 
made, under the diiection of the Fishery Board for Scotland, a careful 
inspection of the valuable Salmon Fisheries in the Inner and Outer 
Hebrides. This great group of islands has an area of 2812 square miles, 
or 1,800,000 acres, with a population, in 1881, of 82,119. Two-thirds 
of their surface consists of moor or moss, and the whole extent of 
arable land does not exceed 200,000 acres. The Inner Hebrides are in 
general composed of trap, while the Long Island, which forms with its 
adjacent isles and islets the Outer Hebrides, is almost entirely formed of 
gneiss. A peculiarity of these islands, especially of those belonging to 
the Outer Hebrides, is the enormous number of lochs. The total number 
is stated to be 1600, covering 60,000 acres, and a careful observer who 
counted those in North Uist is stated to have reckoned up, in that island 
alone, no fewer than 170, without computing mere mountain tarns. 
Some of these have the most extraordinary and eccentric sinuosities of 
outline, ramifying in every direction. For example. Loch Maddy, a 
sea-loch in North Uist, has an area of only 10 square miles and 
yet it has a coast line of upwards of 200. And among the fresh'-water 
lochs, Loch Scadoway in North Uist, which is said to have cm island lot 
every day in the year. Loch Roag and Loch Druidibeg in South Uist^ 
and Loch Trealaval in the Lews, display outlines almost equally irregular 
and fantastic. These lochs are in general shallow, seldom exceeding 3 or 
4 fathoms in depth. The entire number of islands and islets belonging 
to the Hebridean group has been calculated at 600, of which not more 
than 100 are inhabited. The Loag Island, from the Butt of Lews to 
Barra Head, is nearly 130 miles in length, and its population is upwards 
of 26,000. In its rivers and lochs and around its shores are to be found 
the best fishings in the Hebrides, not only for salmon, but alao for 
herrings, cod and ling, and lobsters. 

The great extent of land constituting the Long Island is held by only 
6 proprietors. Lady Matheson has 417,416 acres; Sir Samuel E. Soott^ 
Baxt., and Lord Dunmore have together 122,600; Sir Jolm Campbell 
Orde, Bart., has 68,000; and Lady Gordon Cathcart, 120,944 acres; 
giving an average of 147,372 acres to each proprietor. 

The Inner Hebrides, in which there are salmon rivers and lochs, 
inclnde Skye, Mull, Jura, and the fertile island of Islay. * If,' says Dr 
Samuel Johnson, in his Journey to the Western Islands, * it were 
' always practicable to fish, these islands would never be in much danger 
* of famine ; but, unhappily, in the winter, when other provision fails, 
' the seas are commonly too rough for nets or boat&' 
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SKYE. 

The island of Skye is the most northern of the Inner Hebrides^ and is, 
next to the Lews, the largest of the whole western group; being 48 
mUes in extreme length, with an average breadth of 12 miles, though, at 
one point — from the head of Loch Eishort to the head of Loch-na-Dal — 
it is only a mile and a half in width ; and so deeply are its shores pene- 
trated by bays and sea-lochs that there is no place more than 4^ miles 
distant ^m the sea. It has an area of 457 square miles, and a popula- 
tion of 16,889. The name (Skye) has been by some derived from 
' Skianach,' that is winged, because of the two oppoaita promontories — 
Vaternish lying north-west, and Trottemish nortji-east — which resemble 
Vings ; and D^ Monro, writing, in the end of the 16th century, w^s: 
— 'This ile is called by the Enshe Elian Skyanei that is to say, in 
' Englishe, the Wingitt ile, be reason it has many wyngs wL points 
' lyand fujth frae it, through the devyding of thir loches.' 

At Portree, the capital of Skye, I had the advantage of meeting Mr 
Lawson, manager to the Messrs Johnston of Montrose, who are the lessees 
of the net fishings round the coasts of 8kye^ Mr lawson has had 
forty years' acquaintance with these fishings, ^nd is consi^^iently well 
qualified to give reliable information regarding them. He admitted 
that the law regarding estuary lines is somewhat loosely observed, as no 
one objects to its occasional inlringemenl^ And here it should be pointed 
out that, though there are two Fishery Districts in Skye, there is no Dis- 
trict Board ; so that, in the absence of any official body to enforce tha 
provisions of the Salmon Fishery Acts, it is by no means surprising that, 
those who have an interest to infringe or evade tiiem should be tempted 
to do so. There should be only one Fishery District for the whole of 
Skye, and the District Board should meet at Portree. The best salmon 
fishing in Skye is along that part of the coast which stretches hova 
Portree to Budha Hunisb, the farthest north point of the island. The 
earliest good fishing commences in the extreme north, both for salmon 
and grilse. Along the east coast, the fish are beautiful in shape and 
excellent in quality; while those in Loch Snizort and along the west 
coast are inferior to them in both respects. Mr Lawson states that the 
Skye rivers are decidedly late. He does not put on his full comple- 
ment of men until the middle or end of May, and he is of opinion that 
the present close-time, from 27th August to 10th February, should be 
altered, so as to be from 10th September till 24th February. The heaviest 
scdmon of the season would be captured in this additional loitoight If 
this alteration were made, he sees no objection to giving an extension of 
time for rod-fishing up to 1 5th November. Skye rivons he says aie too small 
Fish do not enter them except for spawning purposes. He Uiinks that 
many of the fish caught in the bag-nets do not belong to the Skye rivero. 
He mentioned that a very fine fish of the salmon kind, from 8 to 10 lbs. 
weight, and occasionally heavier, makes its appearance in the month of July. 
He is unable, with all his experience, to say whether this fish is a grilse or 
a salmon. He has tried net-fishing in Loch Snizort into which the largest 
river in Skye falls, and where one would naturally expect to find a 
productive fishing-ground ; but he soon withdrew the nets as they did 
not pay. The bs^-net fishing round the island of Skye seems to be of 
considerable value, as Mr Lawson informed me that he has sent off in two 
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days 100 boxes of salmon. Tlie best fishing season he remembers was 
that of 1883. There has never been any salmon-disease in Skye. All 
the salmon caught around the island are sent off direct to London. Skye 
htas a very extensive coast line — ^upwards of 200 miles — owing to the 
munber of sea-lochs and bays that indent the island. I afterwards saw 
Mr Macdonald, banker, Portree, who is agent for the three chief proprie- 
tors in 8kye, and found that his views with regard to the salmon fishings 
very much coincided with those expressed by Mr Lawson. Like him 
he admitted the occasional disregard of estuary lines ahd the weekly close 
tima But pointed out the difficulty and expense of enforcing the Bye* 
laws throughout a coast-line so extensive as that of die Island of Skye. 
The rent paid for the bag-net fishings to the three principal proi»^tor8 in 
Skye is £670. 

There are 7 salmon rivers in Skye for which Districts and Estuaries 
have been fixed under the Acts of 1862 and 1868. Their names are the 
Sligachan, Broadford, Portree, Snizort, Orley, Oze, and DrynocL The 
£kd2ort is the largest, but they are aU comparatively small streams. 
They are late-seasoned rivers. But at present they are classed under the 
largest and earliest group of Scotch Salmon Rivers ; their annual close- 
time being from 27th August to 10th February, with extension of time 
for rod-fishing to 31st October. They ought to bdong to the latent 
group, whose annual dose-time extends from 10th September to 24ih 
February. 

Broadfford River. 

I made a carefol inspeetion of these rivers, the Bioadlord being the 
first I visited. It rises in a small, reedy, shallow loch called Loch 
Gikhrist^ and, after a winding course of between 4 and 5 miles, falls 
into the sea near the villa^ of Broadford. At present, bag-nets can be, 
aad are so placed, as to intercept almost every fish seelong the river, the 
e^Miary limit being 'a straight )ine from Mr Mackinnon's Pier on the 
' morth to tiie cottage on the beach, a little to the eastward of the lime 
' Kilnaad Pier on i^e south ;' and even within these narrow limits bag- 
nets are occasionally used. There is but a shght fall between Loch 
Gilchrist and the sea. There are several stretches of good spawning 
ground in the river bed, and no obstacles of any kind to the free ascent 
of salmon. As already mentioned, the Broadford is a late river. 
Evidence to this elBfect was given 50 years ago before the Select Com- 
mittee on the Salmon Fisheries of Scotland, by that experienced fisher- 
man and observer the late Mr Robert Buist, who at that time had a 
lease of salmon fishings in Skye. He then said : — < We get no fish till 
' the end of May. It will not pay a man's wages till the month of May. 
* They remain in good condition until the 14th September.' 



Portree River. 

The Portree River, like the Broadford, is but a small stream. In its 
upper part, the bed is rocky and unsuitable for spawning. But farther 
down there are several nice pools ; and between the stone bridge and the 
head of the Bay of Portree, into which the river falls, there is some good 
spawning ground. There are no obstacles to the ascent of salmon. There 
are no lochs connected with the Portree river, which is very much against 
it as a fishing stream as it falls and rises with great rapicUty, having no 
reservoir to keep it in good fishing ply after a flood. 
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Smzort River, 

The Snizort Eiver, which ilow8 into the head of Loch Snizort Beg, is 
the largest stream in Skye — ^larger thao the Broadf ord and Portree Biveis 
united. Juat above the bridge on the high road which crosses it near 
the picturesque residence of Mr Macdonald of Skeabost, there is a water- 
fall which IB a sehous obstruction to the free ascent of salmon from the 
sea. I inspected it on two occasions — ^the first when there was but 
little water in the river, and the second when it was subsiding after a 
flood — and I am convinced that it must stop a good many fiah. But either 
by blasting the rock on the left bank, or by putting in a Macdonald 
Fishway, the obstruction might easily be rendered passable in ordinary 
states of the river. Above it, there is quite a mile of fine gravelly 
spawning ground where the river is broad and deep. But below the 
bridge the river bed is rocky and unsuitable for spawning. Besides the 
Snizort^ there are two other streams — each about the size of the Portree 
river — which run into Loch Snizort Beg. The one is called the Haultin, 
and rises at the back of the Storr Mountain, and the other, which joins 
the loch nearer its mouth, is called the Bomsdal. There is a fine pool at 
the mouth of the Bomsdcd, 8 or 10 feet deep, even in the low state of the 
stream when I visited it, into which the tide flowa It looks a i^lendid 
place for sea-trout or grilse. 

DrynochRwer, 

A pretty little river called the Drynoch, with a course of 6 or 7 miles, 
runs into the head of Loch Harp(^ on the west coast of Skye. It is one 
of the best spawning streama in the island; its bed being chiefly composed 
ol gravel and small stonea Like most of the Skye rivers, it dwindles 
down to a mere silver thread after a long period of prolonged drought, and 
I think it not unlikely that some of the spawn deposited may occasionally 
be lost from the falling of the water leaving the ova dry. There are seveiiid 
good pools in the Drynoch, bot^ above and below the shooting lodge. 

Rivera Sligachan^ Orley^ and Oae. 

The Sligachan rises in Hart-a-Corry, one of the wildest corries of the 
Coolin Mountains ; traverses the grand glen of the same name for some 
miles, hemmed in by the Forest Mountains on the east and the serrated 
peaks and scarred sides of the Coolins on the west ; and finally flows into 
the head of Loch Sligachan. There are some capital pools in the river about 
a mile up the glen, and also below Sligachan Inn which are frequented 
by heavy sea-trout in July and August after a flood. The Orley and Oze 
are streams about the size of the Sligachan, and flow into Loch BradEt- 
dale. None of these rivers can be properly termed good angling streams 
for salmon. Their smallness alone will not account for this, as rivers in 
the Lews and Harris, no larger than the Snizort, or Drynoch, or Sligachan, 
yield splendid sport to the angler. Pe^pa, the fact that there are no 
bag-nets on the coast of Harris, and scarcely any on that of the Lews, 
whereas, the coast of Skye bristles with them, may account for the poverty 
of the sport yielded by the Skye rivers, when contrasted with the 
productiveness of those in the other islands. In old times too, the streams 
of Skye seem to have been more fruitful in fish ; for, in the Description of 
the Western Isles of Scotland, by Dean Monro, who travelled through 
most of them in the year 1594, there is the following account of the rivers 
of Skye :— 
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Within this ile ther is gad take of aalmont upon 5 wafcteis principallyy to 
wit, the watter of Sneisport, Sligacham Straitswardill, Bamagallan, aii4 
Balmtyue, with seven or au£;ht uther smallar watteis, qoherupon salmont aje 
also siayne. In this ile, there is a freshe water loche, callit the loche of 
Qlenmoire, qnheron ther is abundance of salxncmt and kipper slayne. 

In Martin's Description of the Western Islands of Scodamdy also, 
(second edition, published in 1716), there is the following statement : — 

There are many rivers in all quarters of the isle, about 30 of them a£ford 
salmon. 

I sdect from the answers to the printed queries circulated in Skye; 
before I commenced my personal inspection, those sent in by two 
gentlemen long resident in the island, and intimately acquainted with the 
fisheries. These will shew how very different are the views which may be 
entertained by individuals of intelligence and ability, both of wkom hav^ 
bad ample opportunities of observation. The first of these gentlemen thinks 
ihat there should be no weekly slap in Skye, as the fishing is all by basnets. 
He states that the fishing tenants fish in the Minch, a very dangerous 
sea and coast, and it would be better to take some time off the beginning 
of the fishing season than to have a weekly slap. The catch of fish has 
increased because more of the island has been fiished by bag-nets. There 
is no fishing by net and coble, and there are no stake-net& Not above 
20 salmon and grilse are caught annually by 1^ rod on the Skye rivers, 
and most of these are caught on the Snizort The principal fishing is of 
grilse, whidh lasts about six weeks from the time they appear until the 
time they go off. If they commence in June they go off quicker ; if, 
in the b^inning of July, they continue later; and, in some exceptionally 
late seasons, they last through August In the Minch, there is a run of 
September fish, more or less, every year. There is no need of a District 
Board in the Island of Skye; proprietors, factors, and their servants 
being quite sufficknt. He considers that the proprietors having material 
interest should have power to prosecute if necessary with the same powers 
as the District Boards. He thinks there should be no restriction in Skye 
as to the mode of fishing, the season is generally so short in which the 
vreight of fish is on the coast. Without fixed pets, hardly any fish would 
be £lled in Skye. No appearance of salmon-disease has been seen in Skye. 

The answers sent in by the other gentleman present a very different 
view of the fisheries, especially as regards the question of fixed nets from 
that summarised above. The following is an epitome of his opinions : — 

I think, now that salmon are taken at so many points along the ooast^ and 
that fixed engines are pennitted so close to the mou^ of rivers, and that 
in consequence so few nsh have a chance of entering, a longer weekly close- 
time is necessary. I have sood reason to know that the Bye-laws regulating 
the observance of the weekly close-time are not strictly observed in my district 
It appears to me that when a department of the Government has been appointed 
to take these fisheries under their charge, they should not be left as ^y now 
are at the mercy of parties whose interest it is to violate the laws made to 
testndn them. I would suggest for the purpose of enforcing the Weeklv Close- 
time and the Salmon Fishery Laws, the appointment of intelligent fisnermen 
here and there, under the superintendence of the existing Fisherv Officers, who 
are men of intdligence, and would see to the enforcing of the law, if Uie 
amthority and means were given them. I have no certam information as to 
whether the take of fish has increased or diminished within a recent period. 
But I know that the salmon fishings in this parish have, on various occasions, 
been fished out so completely, that they were for years entirely abajidoned. 
I know that there is nothing like the same quantity of fish in fresh waters 
that there used to be ; and in various places where salmon used to be, there 
are none now to be seen at any time, I have no means of knowing the^ 
number of salmon taken in fixed engines. But I know that fish are so 
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effectnaUy prevented from entering our streams, that the taking of a salmon 
or of a large trout is an event so rare as to he a seven days wonder. I think 
the Secretary of State should have power to alter Estuary Lines on good 
cause shewn, and to combine or divide Fishery Districts as in the Ri^gligh 
Salmon Fishery Act of 1873. There cannot be a doubt that, as now permitted, 
stoke-nets and bai^-nets are highly injurious to the aahnon fishings, though, 
under, some restrictions, they are required for the supply of tfie markaL 
There caniiot be a doubt that the establishment of a Hatcherr here would 
be most advantageous from the various contingencies to which tne salmonidse 
are exposed. (1) From the smallness of most of our streams, especially at 
the source where the spawning beds lie, the young fish are more exposed 
to their natural enemies than in larger streams. (2) Our streams as a 
rule rise in high ground, consequently have a rapid &11, and run witii a 
degree of violence that must prove fatal to much of the spawn. (3) When 
ih fiood, they spread so far beyond their usual bed that numbers of fish 
deposit liieir spawn where it is left high and dry until the next flood, which 
often, if not always, does not reach it until it has lost its vitality. (4) Tliett 
ahnost all the streams have small affluents which run only in time of flood, and 
when fish enter they and the spawn alike are left to perish. The < Wild Birds' 
Protection Adt' should, in the interests of salmon fishing, be so far amended m 
to do away with the protection to the black-backed gull, which is a mdet 
destructive enemy to the young salmon. I have constant occasion to pass a 
lake into which several spawnii^ feeders run, and in which, for some time prior 
to migration, the smolts seem to rest For half-a-centurv I have noticed tluit, 
^n the eaiiy part of May, when the migration of the smolts is about to begin, a 
large number of bladk-baoked gulls lie at tiiie part of tiie lake where llhe smolts 
leave for the sea, living entirely on smolts and the floek is regula^y to 1^ 4eeii 
at the mouth ol the river eatohing the smolts as they leave for the sea. At ths 
{^lace, the smolts have to wait for a flood to enable them to mi^te, aiid whei^ 
as often happens, the^ are detained for two or three weeks waiting for a spat^ 
a yfery small proportion of the original number can be left to migrate. It js 
quite clear that tne smolts lie hear the mouth of tne river, or tather wheite it 
leaves tJie lak^, as the gulls, daring the whole titae, lie at that ^)oint of thie lak^ 
What I see here^ I see in other lo<^tie8 where there are salmonidse. 

I entirely agree with what is stated above regarding the evil done to 
the aalmoa fi^ngs in Scotland by that piece oi sentimental legislation 
J^rmed the * Wild Birds' Protection Act.' But bo far. as the bladt- 
backed.gull is concerned, he is expressly excepted from the aheltctr 
afforded by the provisions of that Act Other fi4i-eating birds are^ how- 
evei, protected, especially the gannet or solan-goose; and, as has been 
proved where th;»e birds have been kept in captivity/ each gannet will 
eat at least 7 herrings in a day, and no doubt, if smolts came in their way, 
Ithe gannets would be equally destructive to them. The late Capiiam 
Macdonald of the 'Vigilant fishery cruiser, who was probably batW 
acquainted with Scotch fisheries than any man of his time, gave very^ 
strong evidence at Wick in 1877 before Mr Buckland, Mr Walpole^ and 
myself^ when we were engaged on a Grovemment Inquiry into the Hemnbr 
FiiG^eries of Scotland. He then said : — 

The ffannet will eat 12 herrings a di^, and the gannets eat more hemngs 
than all the fishermen in ScotUmd take. The gannets breed in the Bmb 
Bock, AUsa Craig, Stack Rock (off Cape WrathX St Eilda, and Suliskere^ 40 
miles north-east of the Butt of Lews. The auk, the guillemot, the puffin,'^ 
all under the cegis of the * Wild Birds^ Protection Act,' — and gulls of eveiy 
species, consume each SK) to 30 young herrings in the day. 

Mr Hugh Maolachlan, one of the cliief fish-ciuera and fit^-merchante 
in GHae^w, said that he — 

Would repeal the ' Sea Birds' Preservation Act»' as there are thousands of 
solan-geese about Ailsa Craig which consume as many herrings as tiie boats 
annually catch. 
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Sobert M^Ootmell, fish-bnyer, representing the fishermen in Girvan — 

!Belieres that the birds at Ailsa Craig do more harm than a close season 
Would do good. The cannets are protected in a way which is ii^orions to 
herring. Thegannets nave increased very mnch since the passing of the Sea 
Birds' Act There are more tiutn 10,000 gannets in Ailsa Craig, and they will 
eat 30 herrings eadi a day. 

After a careful conaideration of the above, and other evidence of a 
similar nature, the ConuniaBioners in their Report of 1878 on the Herring 
.fiaheziea of Scotland, wrote as follows : — 

The destmetion of herrings by gannets is enormous. It is estimated that on 
Ailsa Craig alone there are 10,C^ gannets. Assuming that each bird only 
takes 6 herrings a day, the gannets on Ailsa Craig alone must consume 60,000 
herrings a day, 1,800,800 herrings a month, or 21,600/X)0 herrings a year. On 
the assuinptionthat there are 60 gannets in the rest of Scotland for every one 
on Ailsa Craig, the Scotch gannets must consume more than 1,110,000,000 
hetrings a year, or 37 per cent, more herrings than all the Scotch fifihermen 
catch in their nets. 

The GommiBsioners accordingly recommend that — 

The * Sea Birds' Preservation Act,' protecting gannets and other predaceous 
birds, which cause a vast annual destruction of herrings, should be repealed in 
•0 &r as it applies to Sootiand. 

The answev to this recommendation has been the ' Wild Birds Frotec- 
' tioa Aet,' which shelters a variety of predaceous and fish-eating birds, 
which prey upon herrings the food of the poor, and upon salmon fry and 
amdts, 80 that at present these birds are encouiaged and protected at the 
expex^ of the great fishing industries of the country. So recently as 
January 1886, Mr Anderson of Edinburgh, who lias had 50 years' experi- 
ence as a lessee of salmon fishings, chiefly on the Forth, writes me as 
follows about the ' Wild Birds Protection Act ' : — 

As to birds, there are a large number that feed on the ova all autumn, and 
continue all winter, both in the rivers and bums. Then again, whenever the 
hj starts, tiiey keep on the fords for months. The common duck is most 
deadly and seemingly privileged by the water-bailiffs. It never stops. In 
one duck I fdund 37 young salmon fry, and in another 25. So both had a 
'{^ood bieakCast In a water-hen I found 40 ova, and in another 10 by ; and 
m a gull ^ ova, and in another 11 young fry. Fry have been found in .a 
great list cC other birds, such as lapwing, tumstone, crane, heron, egret, and 
evelry kind of duck and gull.* 

Localities in Skye suitable for Mussel and Oyster Culture, 

While engaged in inspecting the salmon rivers in Skye and the sea-lochs 
into whidi ibey flow, my own observatiDns conrinoed me, and my atten- 
tion was directed to the fact by peiBons well acquainted with the localities, 
that these sea-lochs, especially at their heads, afford excellent opportuni- 
ties for mnss^ and oyster culture; while farther inquiry shewed me 

' * The Tate Mr Robert Buist, for many ydars superintendent of the Stormontfield 
Fbnds and 9t the Tay Salmon Fisheries, in a pamphlet published in 1866, entitled 
J%e Stormon^fieid FiatUsuUwral EsqperimerUs, gives tbe following graphic account 
of the damage done to the salmon fry at Stormontfield by fish-eating bu'ds : — * Ai a 
' specimen of the voracity of these gulls, 1 may mention that the keeper, having shot 
' One of them, took out of its maw upwards of 50 of our young fish. This year (1866) 
' a lonff-legged heron was sesn dtalkmg about among the fry and gobbling them up. 
' The keeper got out his gun and broaght him down on the rising. On dying he 
' vomited iq>ward8 of 50 ot oar fry. What must the young fish in uie river suffer by 
' such depredators flying about in hundreds, and picking them up to feed their own 
' young ones at that season?* 
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tbat^ in many of thom, oyster and mussel scalps bad formecly existed^ but 
bave eitber been dredged out or suffered to decay from want of proper 
precautions to preserve and improve tbem. At tbe bead of Portree Locb 
and of Locb Sligacban, in Locb Snizort Beg, in Locb Harport, in Loch 
Grishemisb, in tbe Sound of Scalpa, and in various other places, there 
are suitable localities for mussel and oyster culture. At Bomaial, in Loeh 
Snizort Beg, there is still a mussel scalp, and at the bead of Loch 
Grifdiemiah, wb^re tbe sea-bottom is better suited than almost aoay other 
loch in Skye, there used to be a fine oyster bed. But all Uie oystras 
were dredged out in a single night ; the story of many a Highland and 
Orcadian oyster scalp, proving tbe fact that without pdice ptd;eotion 
there will be no sucoeesfdl and remunerative mussel or oyster cultivatidD. 
Tet, in tbe beginning of last century when oysters were probably not 
worth a tenth of their present value, and consequently not so attractive 
to tbe spoiler, they seem to bave existed in Skye in great abundance, as a 
well known author of that period writes as follows, concerning them ; — 
All the b^ and places of anchorage here abound with mo9t kind of shell- 
fish. The Kyle of Scalpa affords oysters in such plenty, that commonly a 
spring-tide of ebb leaves 15 sometimes 20 horse load of them on the sands. 

And tbe writer of tbe description of tbe parish of Strath in Skye 
in the StaUgtical Account of Scotland, publi^ed about 60 years ago, 
states that Hhere is a bank of excellent oysteis betwixt tbe coast 
' and Scalpa' 

Tbe following letter to me, dated Portree, lOtb June, 1865, from Mr 
Alex. Maodcmald, who is factor for Lord Maodonald, Mr MfLeod of 
Dunvegan, and Major Eraser of Kilmuir, tbe three chief propiietoft in 
Skye, and who has, therefore, alnttost unequalled opportunitifi^ of aseertain- 
ing ihe state of tbe island, will shew of bow great importance be considers 
the improvement and dev^pment of the mussel and oyster fiahertds. 
He writes as follows : — 

With reference to our conversation to-day, and what I mentioned about tlie 
much neclected mussel scalps and oyster-bods in Skye, I trust that these will 
receive the early attention of Parliament, and that powers will be afforded 
vour Board for regulating these very valuable fisheries* To any one who 
knows the west coast, it is perfectly clear that the sheltered bays and estu- 
aries of Skye would, if due attention were paid to them, forqi invaluable 
fisheries, giving much larger revenues, I believe, than the salmon fishenes at 
present In many of them there are now oysters, although they are not pro- 
tected. With care and cultivation there is not the sli^rhtest doubt that tnese 
fisheries might be greatly extended, and would afford employment \o. l^e 
numbers of our poor population here. 



THE SALMON RIVERS OF THE LEWS AND . . 
HARRIS. 

Coming to ike extensive island of ^e Lews and Htfh% by far ihe 
largest of the Hebrides, we find the rivers there, though with two 
exceptions not larger than some of those in Skye, immensely more pw- 
ductive, in foct, for their size by far tbe most productive rivers in the 
United Kingdom ; which may possibly to some extent, be exjdained by 
the fact that there is scarcely any netting, the rental of tbe whole n^t 
fishings around the 250 miles of the sea-coast of tbe Lews, in 1883, being 
only ^157, whereas, in Skye, almost tbe whole coast is surrounded by 
bag-nets and tbe rental paid to the three chief proprietors for the sea 
salmon fishings is £670. In fact^ there are oi^y 4 netting stations. 
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worked partly by bag and partly by sweep nets, in the whole of the Lews. 
These are in Barvas Bay ; in Loch Carloway ; outside and to the south 
of Stoinpway Bay ; and in Loch Resort between the Lews and Harris. 
In Harris, there is no netting at all, so that salmon, grilse, and seartrout 
have at all time free access to the rivers and lochs. 

The area of the Lews is 652 square miles, or 417,416 acres; while 
that of Harris, which is the southern part of the same island, is 191 
square miles, or 122,600 acres. The length of the whole island is about 
6Q miles, the average breadth 5, and the extreme breadth 30 miles. 
The population is 25,000. It is a land of moor and loch, the fresh 
water lakes being almost innumerable. Indeed, according to one 
authority, the name Lews is derived from the Irish ' Leog ' which signifies 
water lying on the surface of the ground. 

The salmon rivers in the t^ews which have had Fishery Districts 
^allocated to tfaeili undei the Act of 1862, are the Creed, Laxay, Oress, 
Laxdale, and Tomg, on the east coast, and the Grimersta, Blackwater, and 
*Aioiagai], on the west coadt. But, besides these, there are many other 
streams, sii^ as the Amol, Barvas, and Carloway on the north-west ; 
those in the wide traet ^f oountcj — over 70,000 acres— known as tiie Park 
tor Forest between Jjoek Besort and Loch Sealorth ) and those in Uig ; 
which contain sei^roat and salmon. 

BaoBb oi the best loehs for sea4rout in the Lews, both as regards sixe 
^and quality, are to be locmd in the Park sudi as the Skipnaokvt Loohs, 
the ilsginn Lochs, and Lodi Lacasdail. In 1874, 150 salmon and 1500 
!«ea-tKnt Were killed in the lochs and streams of the Pai^ ; and, in 1882, 
9 salmon and 1392 sea-trout 

2%6 Ton^. 

The first river I inspected in the Lews was the Tong, or Thunga, 
which flows into a wide, shallow, sandy basin, dry at low-water, termed 
the Sauds^ of Tong, which lies about 2 miles to the north of Stomoway. 
it is a famous place for angling for sea-trout, which are both num^ous 
a^id heavy. The best time is from half-ebb to low-water. The gamekeeper 
informed me that, though l^e had seen numbers of sea-trout caught, he 
Jiadf only seen o^e grilse captured, and never a salmon. There is a con- 
siderable fresh-water loch at the head of the Tong, to which salmon as 
well as sea-trout ascend. Between the Tong and the Gress there are two 
small rivers called the South Coll and the North Coll, the latter of which 
has the reputation of being one of the best spanping rivess in the Lews. 

The Oreee. 

! ; The Qress falls into a sort of sesrloeh or lagoon, dry at low-water. 
The lowet part winds eondderably aad has a v«ry slight fall The eon- 
eeqti^nee is that the pools are long, still, and deep, requiring wind to 
mvik^ the fish rid^ Here the sea-trout fishing is o^n very good, and, 
occasionally also, that for salmoa The Oress keeper told me 'that he 
hiid keen 25 sea-trout atnd 5 salmon taken in this part of Hbe river by a 
Mflgle rod in one day^. Above the still water, the river assumes a 
di#Bient character, having a rocky bed and a rapid run. There are some 
capital pools, however, m this part, especially three lying close together 
which are about half-way between the head of the still water, and what 
is said to be the deepest and best pool in the river. A little above this 
pool, the rocky bed of the stream gives place to gravel which continues 
for some distance up, and here is the chief and best spawning ground. 
In a good year, according to the Oress keeper, the total ti^e on the 
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fiver might amount to 50 salmon, and 500 sea-trout. Yet flie Crafe 
is scarcely so large as the "Water-of-Leith at JEdinburglL ' 

t have been fomished, through the kindness of Mr Ma6kay, Chanihet- 
lain of the Lews, with the returns of the Grass fishings for 10 yeart, arid 
I find that the beat year for salmon was IB83, when 78 were captured, 
and the best for sea-trout was 1871, when 544 were taken. ^Rje tbtal 
number of salmon and sea-trout caught in these 10 years was 303 of the 
former, and 1612 of the latter. But in one ot these years the salmoti 
were not registered, and in another the seartroui Taking, however, ^ 
returns as they stand, they give a yearly average of 30 swmon and 161 
sea-trout, certainly a splendid average for so small a ^er. 

The Laxajf. 

Tbe day aftav inflpeeti:^ the GiesB and Xotig, I dfov» ta So^ 
Sfaoohiiig Lodge, 8 miles south from Storaowey, and, alctog with the 
iBeefwr, oarefully exacmined the lAxay f rom Loch Trei^laFal to tlia 8ea/« 
distanooof about 4 milea After the Qiimefeeto «nd the Bteokwatar, the 
Laxiay ii the moet produetire sahaon rive? in theLewa. la the beet year 
he itemembeted, the keeper told isae, that 145 eaboon aad 689 aaft-trout 
had been taken in it and in Loch Laxoy thiough which it flows ; an 
arenfge year would yield 100 sabmm and 400 see^trout* About hall the 
lalnidn aie genevally oaptuted in Loch Laxay whach is a little mote ^aa n 
niild from t^e eeai Twelve aalmoE have been taken in ^ day out of thie 
loc^ by tiro rode^ There ace eome fine pools bo<tween ; Looh Xitixay «q4 
Loch Trealaval, especially the Ladies pool, which ie the best on the tivef . 
Near the exit of the Laxay from Loch Trealaval, a sort of dam has been 
erected in which there is an opening & few feet wide ; and when the 
salmon. and sea-tirout begin to ascend from the sea this opening is closed 
Iby an iron heek br^tmg, in ordet to cJo^fine ih^' fifth 'tb 'Iftie i'milet of 
the river below ana to Loch Laxay. The fountaihlited of the iUiaiy Is 
iiot ita froni the uppermost Orimersta Loch anA fH)m thd grtat reserVbfr 
of Loch Langavatt, wh6s6 paters are discharged into* Loch Eoag thf6u^ 
the Grlmersta Riv6r. There are upt^ards of 20 lochs befongiag to^1$« 
l^asili of the Laxay, And when these are 6nci3 filled with \vdt6r the i^r 
i'emains in good fishing ply for 4 long pettod. .Of thesfe lochs, idtfe 
Trealaval is the largest and most remarkable. For, thou'gh it is onlv Abbtf t 
4 tniles long, its deeply indented and irregul^ur shotes' mtist give it a' cir- 
cumference of probable hot less than 20 miles. Ii^ these respects Locji 
Scaddway in iforth tfist iA the only firesh.wat6r I6th I know, thit ^ 
compare with it It is thus described by an accomplished sportsman, 
who had 20 years' experience of the nvels and lochs of the Lews : — 

Tfeatovalis a beautiful froih ♦atev loch, shaped Mlaetbitig Hke a^sW Mth 
Bumexoiis btjim aoid outlets^ or la^er inlets farbiODB* It was teioe ^jq? 4 n^ks 
. long, ,but how many round 1 never coula m^ oat ^ for it wtia ahnjwt imp^ 
Bible to ^et ro^md it, unless one knew the particuW fords to cro^s the difk^t 
streams That ran into it. 

I finud from returns sent.me of Idie fishings on th^ Laxay, extending oj^r 
9 years, that the beet year, 1883, produced jl45 salmon and 636 ee^^^p^ot, 
while the poorest, 1880, was 10 salmon and 34d sea-trout The anauial 
average of the 9 years is 77 aalmon and 327 eea-trout 

Zoc/a Oroeay. . r ; 

Within the Kmits of the shootings attached to Stomoway Castle, tlw^e 
is a considerable loch termed Loch Orosay, or Looh Airidh Sidedch on 
the Ordnance Map. Thie lOch is not above a mile knd a half from the 
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sea, with which it is connected by a laige bum ; and if salmon and sea- 
trout were enabled to ascend, it is evident that the angling value of the 
loch would be immensely increased, as, at present, it contains only yeUow 
trout. I went to inspect this loch, accompanied by the Stomoway Castle 
keeper, to see whether it could be opened up to the migratory salmonidsB j 
and if so, whether the improved angling to be thus obtained would be 
worth the cost of procuring it We drove a few miles out of Stornoway 
on the high road leading south, and then walked for some distance across 
an undulating swampy moor to the loch, which is a fine expanse of water 
about 5 miles in circumference, with a large island called Eilean Tarnish, 
ineap the centre of it It has a stony bottom and is said to In of consider- 
able depth. A rivulet^ much choked up by boulders and with several 
small falls on it, issues from the loch and flows into a sea-loch termed Loch 
Grimshadar. After a careful examination of the loch and its surround- 
ings, and following the course of two burns down to the sea, it seemed to 
me that there are two plans by yrhich salmon and sea-trout might be 
enabled to ascend \ first, by clearing out the course of the stream that runs 
directly from the lake into Loch Grimshadar; and second by damming up 
the outlet of Loch Orosay so as to raise its level about 3 feet, and then mak- 
ing a cutting through the moor, about 240 yards long and 6 feet deep, so 
as to divert the waters of the loch into a stream called the Alt-na-Graoibhe, 
whioh is twice as large as the burn which flows from Loch Orosay. This 
stream, into which the waters would be diverted, fey tlie proposed cutting 
falls into the sea at Tob Leirabhaidh, a small bay outside and to the south 
i4 th^ Stomoway Ughthouse^ where there is a station for fishing for 
salmon witk net and coble. There are no serious obstmctions in the 
channel of this stream, though its bed would require cleaning out and 
deepening in some places. There is, however^ a fall near its mouth, a 
little above where it joins the sea, which has been blasted to some extent 
but not sufficiently. A subsidiary dam should fee made below this fall-7 
:^ie materials for which are lying ready to hand — so as to raise the water on 
the face of the main falL The cost of the cutting through the moor above 
xaehtioned is calculated by the Stomoway Castle keeper at £30, as labour 
is. cheap in the Lews, and men can be got to work iot 2s. per day. The 
o^ierplan, namely, the cleaning out the channel of the burn, which is the 
iiatnral outlet of the loch, would cost more but would, in my opinion, 
peobably be more efiectiial. I. don't think it could be carried out unde^ 
J&ljOO. But MAckeime the keeper, whose experience and intelligence 
give great weight to his opinion, believes that £60 would cover the cost 
The heaviest work would be in a picturesque rocky ravine, at least 60 
yards long, about a mile from the sea. Here, there is a waterfall and a 
great conglomeration of huge 'boulden heaped around and about the 
ahannel of the stream. The fiall might be easily managed, but the re- 
moval .of the boulders would present greater difficulties. ' .^ 
, It would be a mUch less expensive, and possibly also a more Successfc^l 
ejcperiment, to stock this loch with the land-locked salmon or even with 
the black bas% than to make the connection between it and the sea of 
such a nature a^ to allow the migratory salmonidae to ascend freely. 
Both these species of fish have already been introduced into this country, 
«n<l both reach a weight of from 5 to 10 lbs. The brown trout in most 
of the Lews lochs are but of middling quality, far inferior, for exatuple, 
to those in the Sutherlandshire lakes. It would, therefore, be a good 
exchange to have the larger and more sporting fish introduced into Loch 
Orosay, even at the expense of thinning out or exterminating the brown 
trout. When Colonel Macdonald, Commissionei? of Fisheries in the 
United States, and inventor of the famous * Macdonald Ilshway,* was in 
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Scotland in the gammer and autumn of 1884, he mentioned the land- 
locked salmon to me as, in his opinion, one of the American food-fishes 
best suited for introduction into many of our Scotch lakes. In appear- 
ance and quality it is not unlike the migratory salmon. As regards 
size, the land-locked variety, not unfrequently, attains a weight of 12 
Iba, and is occasionally got of even lazier (Umensions. But, in most 
of the lakes and streams of the United States, it is much smaller, 
5 lbs. being about the average weight In order to enable the ^nd-locked 
salmon to grow and thrive, it is not necessary that the sheet of water in 
which it is placed should be a large one; An area of a few hundred acred 
is quite sufficient Thus, the largest fish in Grand Lake re^on are found 
in "West Musquash Lake which scarcely covers 1000 acrea Depth of 
water appears to be of greater consequence than extent of sur&tce ; and as 
a rule, the largest salmon are found in deep lakes. Lake Sebago, for 
instance, one of the most famous haunts of the land-locked salmon, and 
where they attain very large dimensions, has a depth of 410 feet ; and 
West Musquash Lake is known to be in some places 150 f6et deep ; while 
Vermont Lake and Grand Lake, two other favourite resorts, ate 115 
and 130 feet deep respectively. Most of the lochs in the Long Island, 
which are seldom above 3 or 4 fathoms in depth, would, therefore, be too 
shallow for the land-locked salmon. But the lake in the castle groundd 
which I inspected is said to be, and looks like a deep loch, and it has a 
fine shingly bottom. It might, therefore, turn out to be quite a suitable 
locality for this fine fish, and the experiment might be worth trying. 

As to the hlack bass, so great a &vourite among American anglers, it 
is more predatory and voracious than the land-locked salmon, and if it 
were introduced it would speedily clear out all the other fish and keep 
the loch for himself. The bass takes either artificial fly, minnow, wotm^ 
or spoon-bait, and when hooked is one of the gamest of fish. It hais 
lately been introduced into Germany and into this country, and seem$ 
likely to thrive; though it should never be placed in waters where thete 
are salmon and sea-trout or yellow trout of a fine quality. But, where 
there are only coarse fish, such as pike, or perch, or common trout poor 
in quality and size, the black bass promises to be a valuable addition t6 
our stock of sporting fishea It spawns in June and July. It was first 
brought over to this country by that eminent and enterprising piscicultu- 
rist, the Marquis of Exeter, who has now some thousands of Blabk 
Bass in Whitewater Lake near Burleigh House, where they have already 
attained a weight of 3 lbs. But when the food and water are suitable, 
they are said to reach 10 and even 12 lbs. weight 

The Creed. 

In the course of the day, we crossed the little river Greed which 
flows through the grounds of Stomoway Castle, and which, wiih 
the lochs connected with it, is reserved for the use of the family and 
guests at the castle. There are upwards of a dozen lochs belonging tb 
the basin of the Creed, the best of which is Loch Creed, in which the 
salmon angling is superior to that in the river. The river is only 
moderately fished ; but the keeper said that^ if regularly fished, it would 
yield in a good year 80 salmon and 150 sesrtrout In a favourable day 
with Loch Creed and the river in good trim, a skilful fisherman should 
take 4 salmon in the loch or 3 in the river. Mackenzie informed, me 
that both salmon and trout in the Lews take best near the edges of the 
lochs ; and that^ in Loch Creed, you will take as many salmon fishing 
from the shore, the wind being favourable, as you will from a boat 
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The Ela^oioateT. 

On the 18th June, during a cold and rainy day, I drove H miles from 
Stomoway to the inn at Garynahine, near which the Blackwater, thei 
second largest and second best salmon river in the Lews, flows into the 
head of Loch Eoag. Nearly a score of lochs belong to its basin. The 
Blackwater is a late river, and the earliest fish caught in it for 7 years 
was taken on the 2nd of June last. The best fislung months are July, 
August^ and September. A former lessee of the Blackwater dammed up 
tbe outlet of one of the lochs connected with it and constructed sluices 
so that an artificial fiood could be let down at pleasure, to meet the high 
spring tides which bring the fish up to the rivers' mouth which they 
enter, wind and water permitting. The attempt was successful, and the 
gentleman who made it writes thus of the result :— 

I found the experiment answer perfectly, and over and over again I ascer- 
t^dned to demonstration that the mh took the river with my artincial, just as 
they would with a natural spate. By the same process I also sent to sea early 
the foul fish. 

Though this has proved a decided suceees and has greatly benefited 
the aiigling on the Blackwater, yet, skacnge to say, the same experiment 
was tned on the Grimersta, the best salmon river in the Lews; 
which also faUs into Loch Boag, and entirely failed in prodncing 
the desired efEect^ though it was continued for several yeara A 
dam and slnices were erected at the outlet of Loch Langavat, by &r 
the largest sheet of water in the Hebrides, which feeds both the river 
Qrimeista and the loebs in its basin on which boats are kept by the 
lessees of the fishinga The object^ of coume, was that when the river 
was low and fish waiting in Loch Boag to ascend, they might be 
induoed to do so by vaising the sluices and sending down an artificial 
fbod from the wide expanse of Loch Langavat. The experiment was 
repeatedly tried but always failed. Some inacmtable instinot seemed 
to enable the salmon to discern that the water from thi» spring*fed 
mountain lake was different from a rain flood. They entered the river 
indeed, but the water seemed soon to sicken them and drive them from 
the two lochs immediately below Loch Langavat, from whence the 
ponded up water issued into the lower lakes, and comparatively few fish 
Were' caught in these upper lochs ; while, in the two lochs, f artiiest from 
the sluices and nearest the sea, the fisbing was rather improved. The 
gillies termed this artificial flood 'rotten water.* The result was, that 
the sluices were removed and nature was left to do her work unaided. £* 
am unable to say why this experiment of a dam and sluices and an 
artificial flood should have failed in the case of the Grimersta, and have 
proved a success in the case of the Blackwater, as both rivers fall into 
the head of Loch Boag, and their mouths are only a couple of miles 
distant from each other. 

Two streams, one rising in Loch Tairbert, and the other in Loch Leoid, 
unite to form the Blackwater, and between the junction of these two and 
the sea, there are several magnificent streams and pools on the main river ; 
whdt is known as the ' Big Pool ' Avith the stream running into it being 
the crack cast on the river. Below this, there is a long s^toh of deep 
still water with banks somewhat overhanging. This is generally full of 
fish, but it needs a strong wind to strike upon it before they will rise 
freely. Occasionally, however, splendid sport has been obteined, 
its many as 26 salmon having been taken out of it by a single rod in 
one day. But the Blackwater and Grimersta were not always as 
good salmon rivers as they are to-day, when, for a long term of years, 
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there have been no nets nearer than 20 miles from their mouths. Their 
state, many years ago, is thus deradbed by the author of Twenty Years^ 
Reminiscences of the Lews^ than whom no man had a more extensive 
and accurate knowledge of the fisheries : — 

At the time I am speaking o^ Hogarth had the i^et fishing of the island of 
Lews, and his bag-nets had efiectualTy done their work — so enectually, that he 
begged to be allowed to give up his lease, as he had fished out the island and 
would be a heavy loser if held to it. This resignation the proprietor wisely 
and generously aecepted, but as far as sahnon were ooneemed the muohief was 
done. I do not think that duriag the manth we were at OaHftmigh^ w^ killed 
aboFe 3 oar 4 g^rilae. The Slaickwatert about 2 miles off, attached to thp 
Soval shooting, we never tried a& ^t was veiy low ; and Hogarth^s fishermen-r- 
and no men sLtyr better — assured ua there was little use, for they thought 
there was not a single fish in the river. 

The account given above was oocroborated by Angina Mackayi osid of 
t^e oldest fishermen in the Lews, and particularly well acquainted with 
the Qrimerota^ whom I met and examined a^ the house of tlie keeper ^ 
Stornaway Castle. Mackay said that he came to the Lews in 1S35 or 
1836. At that time, the Hogarths had netted the GrimoDSta for a 
number of yeats, until at length the netting was no longer worth having. 
Then tiiey gave it up and the river had a jubilee, in Gonaequance of whi^ 
the fishings soon recovered. He thinks the reason that tiie Grimersta is 
the earliest liver in the I^ws aiiaes ixom the distance that the fish have 
to go up to spawn; for, though there is good q>awmng ground between 
the uppeimost Grimerats Loeh and the foot of Loch Langavat, the 
|»incipal ^pawning beds are far above that in the streams ths^ £eJl inip 
tiie h^ of Loch Langavut On the BlackwatejC, on the other handy the 
chief spawning ground is in the three miles of river between X^och 
Tairbert and the sea^ and the fish have but a short distance to go. At 
present, the rod-dshing in t^e Lews continues until the Slst Ooto^MT' 
Mackay dunks it would be better that it closed on the 15th, as after that 
^e fish are out ol oondttion. Bat, praeticaUy, this is not of much eonae- 
^[usnee as very few gentlemen fish betwe^i the 15th and 31st 



The Gritnersta, 

The Qriinersta, with the lochs belonging to its basin between Xpc^ 
Lqngavat and the sea, is, undoubtedly, the most productive salmon 4^er in 
the Hebrides^ and probab,ly for its size, in the United Eangdoml The 
Jbest fishing is in summer and autumn. But it is the only river in t}xe 
Lews that has a spring season likewise, when the fish caught^ fl^ou^ 
mMch sf^c^ 4^'^ al^o much hu^er than tho9e taken later in the seeeon. 
One gentleman, with 20 years' experience of fi&bing in the Lews, states 
that he has caught 3 or 4 spring fish ip. a day in the Grimersia ; whereas 
in lihe Blackwater, he caught but 2 in 20 years, and in the La^y Bci^fcefy 
a do;9en in the same period. * Why the Grimersta ' — ^he writes, ' has this 
* supe^ority I cannot say, only that it has it/ Both in length and in 
drai^^ «,rea» th^ Gjri;(9ersta is by far the largest and most iumortant of 
Hebridean rivepra From the head of the Langadale, the chief feeder of 
Loch I^ngavat, to the poin.t where it joins the sea at Loch Boag, is at 
least 17 mileya, of whiph 8 ^re occupied by Loch Langavat, which is 
quite an inland sea, but which, owing to its remoteness and inaccessibility, 
is scarcely ever visited except by sportsmen ^nd gillies. Between the 
foot of Langavat and th^ head of Loch Eoag, the Grimersta flows tl^ugh 
4 comide^ble lake% iu which are the be^t salmon ^ts, and on which 
boats ai^ kept by the lessees. As alre^y mentioned, the chie| fishing Jb 
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in the smniner and autumn months. The salmon are small, averaging 
about 8 lbs. But they are very numerous and rise freely to the fly. 
Sfftenl years ago I spent some days at the Grimersta Lodge, and the 
nvecage number of flsh brought in per day by the 5 rods who were fish- 
i4ig was from 25 to 30. But I was told that as many as 12 a^id 15 salmon 
luid, not unfrequently, been brought in by one of the party in a single 
day, «nd that, in the brackish water at the junction of the Grimersta 
"With Loeh Boag, 100 sea-trout, most of them small, were once captured in 
41 day by the late Dr Key. The author of Twenty Year£ Eeminiseeiicea 
i^ the Leios^ mentions that he, on one oocasion, took 87 aea-troufc in the 
mouth of ^ Blackwater, which shows in what great shoais these £sh 
oome up Loch Roag from the sea to seek the fresh water. The same 
gentleman gives the following reason for the excellence of the fishing in 
tibe Grimersta Lochs : — 

I attribute the superiority of the salmon casts in the Grimersta Lochs to 
those of any of the other lochs in the Lews, to their being supplied with a very 
large body of water, as thev form the outlet of the extensive and fine Loch 
Laogivat, that receives all the wataBs of that side of Harris that runs into Glen 
Langan ; and the Grimersta has this advantage that there is spring fishing in it, 
provided the weather is not too cold and there is no snow on the hills or in the 
water. 

From a return kindly furnished me by Mr Mackay, Chamberlain of the 
LewsL I find that 1873, the best season on the Grimersta between 1871 
and 1884, both inclusive, yielded 1000 salmon and 1073 sea-trout, and 
that 1883, the next best, yielded 865 salmon and 1339 sea-trout. The 
yield of the whole 14 years amounted to 7643 salmon and 13,509 sea- 
tout; or an annual average of 545 salmon and 964 sea-trout, fairly 
qaught by rod and fly. 

The MorsgaU, 

Hie next river I inspected was the Morsgail, a beautiful salmon 
stteanl, that flows into Little Loch Eoag, the head of which seemed to 
.me veiy well suited for mussel or oyster culture. It was in splendid 
fishing ply Vhen 1 saw it, owing to the recent rains. It rises in Loch 
Morsgai^ and has a course of a little over a mile before it joins the sea 
Both th^ river and loch abound in salmon, grilse, and sea-trout in the 
summer and kutumn. The lower part of the river might be much im- 
jiroved by pooling in some places. But the upper part has a succession 
of beautifid natural pools, especially one long wide pool beneath a 
perpendicular rocky bank, and another below a smaller rock a little 
further down the stream. Loch Morsgail is a circular lake about 2 
miles in eircumif erence. I have the returns of the Morsgail fishings from 
1^^ to 1684, both inoksive, from which. I find that 272 salmon and 
4289 sea-^trout were killed in the 6 years, or an annual average of 45 
salmon arid 714 sea-trout. The two best years were 1882 and 1883. In 
the former, 9 salmo^L and no fewer than 1 375 sea-trout were captured ; 
and in 4he latter 94 salmon and 926 sea^trout It is somewhat curious 
that the fanner year, while by far the worst for salmon, should have been, 
at the same time, by br the best for sea-trout. 

There is a small fishing and shooting at a place called Scaliscro, about 
half way down the east side of Little Loch Roag, near which there are 
aaid to be some fairly good small streams and lochs which yielded, in 
1881, 5 salmon and 80 sea-trout ; in 1882, 9 salmon and 13 sea-trout ; in 
1883, 63 sea-trout; and in 1884, 49 seartrout 
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The Carhway^ Barvas and Amol, 

After leaving Gapynahine from which I had inspected the Blackwater, 
Mopsgail, and Grimersta, I drove along the side of Loch Iloag to Oarloway, 
and from Carloway to Barvas, crossing the River Amol by the ^ny. 
Carloway Bay, Mr Mackay, the Chamberlain of the Lews, informed me, 
was famons 40 years ago for producing the finest oysters in the island. 
But they have long since been all dredged out Oysters are still to be 
found, however, at the head of Looh B^, not far from the GrimeiBta 
Lodge.* A pretty little river with fine streams and pools, and some con^ 
siderable lochs belonging to its basin, falls into the head of Loch Oarloway. 
But, strange to say, it forms an exception to the rivers in the island, where 
fish in general rise so freely. Salmon won't take in the Carlo way IRrrer. 
Mr Anderson in his Lewnana, published in 1875, says: — ' 

Numberless lochs iu the neighbourhood abound with brovm trout, aa4 those 
whence the Carloway is fed are well supplied with sea-trout and salmon* 
These latter, however, never rise to the angler in the Carloway lUvei. 

And the author of Twenty Yean* Remmieeences of the Letoe^ speaks 
of — 

That deceiving Carloway River, with its nice pools, rushing streams, and long 
deep, apparently good holding water, in which one never saw or got a fish. 

The next salmon river I came to was the Amol, which has a course of 
7 or 8 miles. There are 3 lochs at the head of its principal branch. 
At its mouth, it forms a fresh water loch quite close to me sea, and ther^ 
is much good gravelly spawning ground in the mile or so of river between ' 
this loch and the bridge on the high road. Between the Amol and the 
Barvas, there is another stream with two large lochs connected with its 
basiD, the lowest one a couple of miles long and not much above a mile 
distant from the sea. Yet, I was told by the Stomoway Castle keeper 
that salmon and sea-trout never find their way to it. The reason is not 
far to seek. Just below where the road crosses the stream, there is one 
of the old mills of the country, and a rough stone dam has beeft thiDiwn 
aoross the water in a diagonal direclioa, in order to supply wator for the 
mill, which belonga to a Sjeighbouring village, and to whioh any of the 
inhabitants may come and gnnd their com in a roi^ way, the busk and 
the grain being ground togc^er. There was a good deal of watQr. in th« 
stream at the time I examined it; but, notwithstandingy the 4^m. fonaec) 
a complete barrier to the asoent of salmon or sea-trout It would, h^w^ 
ever, be easy so to arrange matters as to supply the mill, and . lUoewise tc| 
allow the passage of fisb to the lochs above. . * ,; * 

A couple of miles beyond this is the Barvas, a nice little salmpp riv^i^if 
which I inspected from the inn at Barvas* It has changed its pM^t)^ 
within the last few years, and now expands into a lai:ge fineah wat^ hck 

^ Siooe the above was printed, Mr Hanrie Brown of Donipaoe, whose ae<^ushibtiiei 
with the fittheries on the West Coast is both aocurate and eieteiiBive, has favoarsdiii 
with tho foUowioK note regarding a bed of ezoellent oystsmin a loch o|i Aho^q^- 
west of the Lews, spelt Loch Thamanabhaidh (pronounced Hamanavaj) :— ^ ^turned. 

* from the trout lochs to the yacht, and with my trout landing-net from' the' l^t 

* caught up Bereral dozens of delicious oysters, which we opened and eat on the spoi' 
' This was close to the mouth of the little river ; but in sli^tly deeper watatf wn 

* could see hundreds of others and many empty shells. Our yacht lay, 3,60 yards 
' from shore la 9 fathoms, but all the edges of the circular loch are about 12 feet deep. 
' The rocks go straight down, but the rottom is a thick, muddy or gravelly deposit^ 
' possibly diatomite in course of formation. The flavour of these oysters was supeiio»^ 

* to any I ever tasted, and that in the month of June. A lazfle bed eould easily be 
' formed here ; but even if naturally fished, and not too mach angling on the .weUj 
' or gravel banks, or mud, a very fair supply cofild be reared on IXe shallop parts. 
' reserving the deeper parts for fishing.' 
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AcMy before joining the sea. Theie is a netfciixg station near the mouth 
of the Banras. The lower part of the bed of the riyer is not well saited 
for spawning purpoeesi But about a mile above the bridge^ dose to the 
inn, its character changes, and there are many beds of beautiful gravel, 
and some nice-looking pools. The Barvas has a course of about 8 miles, 
and rises in a loch of the same name. It does not seem to be a produc- 
tive river, as the best year for which I have the returns, shews a cateh of 
only 30 salmon. 

An old writer in the Western Islands, mentions a curious custom in 
connection with the salmon fishing in the Bsrvas Btver :^*^ 

The natives, he says, in the village of Barvas^ retain an ancient custom of send- 
ing a man very eady to cross Barvas River, every first day of May, to prevent 
any females crossing it first ; for that they say would hinder the salmon from 
coming into the river all the year round : they pretend to have leaded this 
froei a foreign sailor who was shipwrecked upon the coast some time ago. 
This observation they maintain to be true from experience* 

This superstition, bowever^ seems to have died out, as I heard: nothing 
of it at B^as or elsewhere in the Lews. 

Uig. 

The remote and wild district of Uig contains several streams and lochs 
frequented by sea-trout and sahnon. One of the lochs — Loch Suiainabhal 
— k the largest expanse of fresh water in the Lews, next to Loch Langavat 
In one year (1875), these waters yielded 391 salmon and 1003 sea-trout^ 
But, during that year, most of the fish were taken by the net. In 1882, 
22 salmon and 429 sea-trout were captured by the |rod. Some of the 
streams and lochs also which are attached to the Aline Shootings, dose to 
tii4 Harris border, contain salmon and sea-trout Out of 8 years for 
which I have the returns, I find that the best was 1876, when 11 sahnon 
and 412 sesrtrout were taken. 

Li$t of Fi$h caugJU in the Lews. 

The table on the next page, for which I am indebted to Mr Mackay, 
Chamberlain'of the Lews, gives a * List of salmon, sea-trout, and brown trout 
^ killed on thedifferent shootings in the Lews, from 1871 to 1884 indusive.' 

FT<ym Siomotoay to Tarbert 

It is 36 miles from Stornoway to Tarbert in Harris ; and in 'bad 
"(veather, such as that which I experienced, a more dreary drive for 
two-thiids of the way can scarcdy be imagined. You pass over a flat 
or undulating expanse of brown trodess moorland, dotted over with 
dismal lochs, and traversed here and there by leaden-coloured streams 
flowing towiuds the stormy Minch. All is grim, and grey, and monoton* 
ooa Wh^i you come near the bills of the Park and the mountains of 
Harris, however, the aspect of the scenery somewhat improves ; and as 
you approach Tarbert by the road which scales the steep shoulders of 
Cleisham, the highest mountain in the Long Island, it becomes deddedl} 
grakd and picturesque. 

It was near the end of June when I drove across Cleisham ; yet, not 
f^ from the highest point of the road, I encountered a violent hail-storm 
which lasted for nearly half-an-hour. 

HARRIS. 

The parish of Harris, belonging to the county of Inverness, compre- 
hends the southern part of the Lews and many adjacent islands and idets, 
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indading St Ealda, far away oyer the ' melancholy mam.' Hairis la con- 
nected with the Lews by a neck of land 7 milea broad between the heads 
of Loch Seaforth and Loch Besort It measures 21 miles in extreme 
length and 18 miles in extreme breadth, and its area is 122,500 acres. 
It is almost cut asunder in the middle by East and West Loch Tarbert ; 
the strip of ground between the heads of the two being less than a mile 
across. The coasts of Harris are deeply furrowed and indented by bays and 
sea-lochs, so that the breadth is very variable, not exceeding an average of 

List of Salmon, SaA-TnouT, and Brown Trout, killed on the different 
Shootings in Thb Lbws, from 1871 to 1884 inclusiva 



Nam Of 
Shootino. 
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1876. 


1877. 


1 


\ 


1 


i 


\ 


1 


1 


1 


1 


1 


1 


BQ 


! 


I 


i 


1 


1 


i 


! 


1 


1 


1. Soral, . . 


« 


• 


• 


40 


200 


50 


109 


M 


• 


* 


• 


* 


♦ 


* 


* 


• 


* 


• 


- 


♦ 




«. GreM, . . 


«7 


M4 


609 


62 


90 


116 


16 


800 


• 


• 


« 


• 


43 


♦ 


« 


• 


» 


♦ 


— 


— 


— 


8. Park, . . 


4 


300 


• 


« 


300 


♦ 


% 


300 


« 


150 


1500 


• 


57 


870 


« 


14 


140 


« 


1 


798 




4. Aline, . 




















2 


72 


* 


2 


67 


* 


2 


74 


« 


11 


412 


. 


« 


* 




6. Scallscro, 


























• 






































6. Grlmeratm 
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~ B Shootfngs not let. 

Meet of flab got in Uig In 1876 ¥rere taken 1>7 the net. 
...■ MongaU tint let in 1879 
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f miles. Any one who baa aeen Harris item the sea, most have noticed 
irhat a moontamoas country it is ; and the name Harris is said to be 
derived from the Graelio *Nsk Hardibh,' meaning Hhe heights/ Several 
considerable islands belong to the parish of Harris, 7 of which are in- 
habited, namely, Bemera, Ensay, Killigray, Pabbay, Scalpa, Scarp, and 
Tarmnsay. Ths population in 1881 was 4360. The mountain ridges 
in Harris culminate in Cleisham (2622 feet). But most of the summits 
in the deer forest of North Harris are 2000 feet and upwards. The scenery 
in the deer forest is wild and impressive, and in it are to be found the 
best lochs and streams in Harris for salmon and sea-trout, such as Loch 
Sooorst, Loch Yoshimid, and Loch Uladale, and the rivers Moavaig, 
Besort, Halladale, and othera. There are no nets on the sea coast of 
Harris. The rivers and lochs, both in the Lews and Harris, are late, 
sabnon and sea-trout not ascending until the month of July ; but they 
appear at one time to have been earlier, as Martin, in his Description of 
the Western Islands, published more than a century and a half ago, writes 
as follows of the salmon fishings in Harris : — 

Fresh-water lakes abound in this island, and are well stored with trout, eels, 
and salmon. Each lake has a rivar running from it to the sea, from whence 
the salmon comes about the beginning of May, or sooner if the season be warm. 

It is worthy of notice that, not only are the salmon and the sea-trout 
late in the Lews and Harris, but likewise tiie deer and the grouse. The 
author of TvserUy Year£ Beminiscences of the Lews tells us that ' stags are 
' Ziot fit to shoot on Lews, as far as heads are concerned, until at least a 
'month after the mainland — ^the same with grouse.' As regards grouse, 
however, there is this compensation that they don't pack and may be 
shot over dogs to the end of the season. 

After passing the first shooting lodge on the Harris ground, the road 
is for a long way very steep. The last lodge on the Lews ground and 
the first on Harris are not above a mile apart ; both being situated on 
the shores of Loch Seaforth, which penetrates the Harris and Lews land 
for fully 13 miles. On the descent towards Tarbert Hotel in Harris, I 
noticed that dams and sluices were being placed at the outlet of two 
lochs belonging to the basin of the Eallanachist Eiver, and that cuttings 
had been made in the rocks below, with the view of enabling salmon and 
seartrout to surmount the falls farther down the stream. 

Next day, in company with Mr Homsby of the Tarbert Hotel, and 
Malcolm Macaulay, the Ground Officer and Head Fisherman, I drove up to 
inspect the lochs where I had noticed the dams and cuttings the evening 
before. The lochs are two in number, consisting of Loch-narMorcha, which 
is fully a mile round, and a smaller loch further down. A pretty bay 
3 miles from Tarbert Hotel leads up to the mouth of the Ballanachist 
Eiver, and salmon come in considerable numbers to the foot of the first 
waterfall which is about 20 feet high. The embankment at the outlet of 
Loch-na-Morcha is composed of stones and turf, and is very solid and sub- 
stantial. It is fully 6 feet high and 120 feet in length. At the sluices, 
it is 12 feet in thickness. There are two sluices occupying an opening 6 
feet by 6. At the outlet of the lower loch the sluices are put up, but 
the embankment is not yet completed. Between these two lochs, there 
is a small lochan or enlargement of the stream, which would form a nice 
lie for salmon and a good cast, if they were enabled to ascend to it 
The highest cutting made in the stream is about 50 yards in length, and 
the lowest and most important one, which is intended to enable filsh to 
pass round the principal fall, is 350 yards long. Both are situated 
below the wooden bridge on the high road. Between the sluice at 
the outlet of the lower loch, and the uppermost cutting, seveial pools 
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might be adTanttgeouBly made in the sfereeon, partletilaciy in a^nnrow 
gorge with a high rook on one aide. The lengtii of* tiie river from the 
lower sluice to the sea is a little over a mile. Great iMSl and inanity 
have been displayed in making ^e cuttings which have been earned out 
under the superintendence of the Ground Officer, without the asdstanoe of 
a regular engineer. Something, however, stiU remains to be d(»ie in the 
lower cutting. Some of the runs are too long and have too mwih wMte 
watw in them, and the top of one of tiliem should be hewn or blasted 
out A number of nice reeting-pools have been formedin the oo«irae of 
the cut There should be a large pool made close to high-water mark. 
I was informed that it is intended to net salmon in Lodi Tattiert and 
carry them up to the lochs, so that they may breed in tiie streims, and 
the smolts come down to die sea. These lochs are outside ^e Deer 
Forest, and I understand that it is intended, in the event of the efforts 
made to bring salmon and sea-trout up to them proving succesalul, that 
they shall be attached to the Tarbert Hotel fishings, which at present 
comprehend only the Lacastile Locfae. Since the above was written, I 
have bad the pleasure of receiving a letter from Mr Honisby) dated 
27th January 1886, stating that the improvements above suggested have 
now been carried into effect, and that the result has been to give salmon 
and sea-trout free aooess into the streams above the fall and the two lochs 
beyond. He writes as follows :— ^ 

About the Ballanachist ^ork, it has turned out a complete success. In one 
cut in the river near the middle, inspected by you and altered as you suggested, 



there were counted 57 salmon ascending in hatf-an-hotop. Two w tiiat number 
wevs wadied on the bank by the force of the stceamw We are still engaged 
in altering the bed so as to make it more easy for the fiah* l^e. lower pool, 
also suffgested by you, is a most complete success. Had I allowed the river 
and lochs to be nshed, I am certain ^e would have taken over 500 salmon. 
The river at one time got low, and left 2^ salmon high and diy. We secured 
them and took them up in tanks to the upper loch (Loch-na-Horcha). 

This is certainly a most gi'atifying result, especially when it is con- 
sidered that salmon and sea-trout have been enabled not only to pass a 
waterfall 20 feet high but also to ascend a rooky rapid stream running 
over a steep hill side and to reach the lochs beyond, by works designed 
and carried out by an experienced practical fisherman, thoroughly ac- 
quainted with the habits of salmon, but without any engineerii^g education. 
From the statement^ however, that two salmon ware washed out of the 
cut on to the bank, it would seem as if the ^^ient were still too steep ; 
and it would probably be an improvement to form a resting-pool for the 
ascen4ing salmon about the middle of the cut The cost of these works 
has be^n, moderate when contrasted with the results obtained; the whole 
expense , of candying out the original works and making the alterations 
suggested by me having been pnly j£l69. 

Meavcdg Bw0r. ' ' 

After leaving the Ballanachist l^ver I drove to the Meava%, a salmon 
stream entirely in the Deer Forest, flowing out at Loeh Sooorst, one of 
the best salmon and seartrout lochs in Harris. Both river and loeh are 
late, and when I iuspected them in the end of June there were no sahaon 
'up. The Meavaig is about the si^e of the Creed, near Stomoway. it was 
not in good fishing ply when I saw it, the water being very low. Loch 
Scoorst is about 2 miles from the head of Loch Meavaig, a branch of 
West Loch Tarbert. It is a mile and a half in circum&renee, and on 
the right side looking up the glen it is overhung by a magnificent rock, 
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apparently about 1000 feet high. Wonderful sport has occasionally been 
got in this locL Macaulay, tiie Qround Officer, told me that in August 
1842, without a boat and fishing from the aide, he ci^tured in one day 
19 salmou and a number of sea-trout, the whole take weighing 180 lbs* 
Thia is the greatest angling feat on record in Loch Scoovt. But^ 5, 6, 7^ 
and 10 salmon have been caught iu it by one rod in a single day. 
Maoaulay has Icnowu the Harns fishings since 1828, and he says that 50 
yean ago, there were 20 salmon iox 1 there is to-day. He thinks Loch 
Voshiimd from which the Eesort Kiver — the largest in Harris — ^flows, 
even a better loch than Loch Scoorst The average annual take of sal- 
mm and seshtzput by the rod in the North Harris rivers and lochs for the 
lasi 13 years, hg^ been 50 salmon and 700 sea>trout^ nu)st of the latter 
large. In 1883, 70 salmon and 750 sea-trout were captured, This 
indndes only th^ salmon and sea-trout taken within the limits of the . 
North Harris Deer Forest, and does not indude those captured in 
the lochs attached to the Tarbert Hotel, or in the streams and lochs of 
South Harris. The annual average of the Hotd fishings, Mr Homsby 
infopna me^ is 32 salmon and 632 sea-trout, of smaller aize than those 
caught in the forest lochs ; and he thinks that probably half as many 
moxe a?e taken by yachtsmen with nets and by other kinds of poaching. 
I have no return of the numbers caught in South Harria In various 
parts of Harris, salmon and sesrtrout take the fiy in the sea, and Mao- 
aulay told me that he has known 15 salmon taken in the bay at Avonsui 
by a gentleman staying there. The fly used was dressed by Macaulay, 
and had a green body with flat silver tinsd and herons wings. Many 
years ago, when fishing in Harris, I killed 8 sea-trout with fly in the sea 
near the mouth of the stream that runs out of the lowest of the Lacaatile 
Lochs I and the same, season I got several heavy sea-trout with the Protean 
minnow in the bay into which the Laxdale River runs. On this latter 
occa»on, salmon were jumping all round the boat. But, though the sea- 
trout were taking the bait freely, no salmon ever offered to take it, and 
I have been often puzzled to find out a reason for this. Why is it too 
that sea-trout, and occasionally salmon, will take fly, or worm, or minnow, 
in various places in the Outer Hebrides, and in the bays and voes of the 
Orkx^y and Shetland Islands, and almost invariably refuse them in the 
bays and creeks around the shores of the Mainland of Scotland) 

Loch VoahimicL 

Jf exi day I drove to the bridge over the Meavaig River, and from 
thence walked to Loch YoBhimid, a distance of about 5 milee, passing 
Loch Seoorst and the Meavaig River by the way* The upper part 
of the Meavaig which flows into Loch Scoorst contains splendid 
sperwnii^ ground. Loch Yoehimid is larger than Loch Scoorst^ and the 
liver that flows from it — the Resort — ^has considerably more water than 
the Meavaig, and has some good pools not far bdow the loch. The gillie 
who was with me remembers the fishings in Harris for 25 years. He 
thinks there are not now as many salmon and sea-trout as there used to 
be. There ia a good deal of poaching ; and when asked whether there 
was not aa much poaching 25 years ago as there is now, he replied that 
the poachers then were not so well up to Uie ways of taking salmon as 
th^ are now. They know exactly where the salmon lie in close-time, 
and they use nets and drire the fidi into them. A bothy should be con- 
structed betwem Loch Scoorst and Loch Yoehimid^ and a keeper should 
deep there in winter, during the dose-time to watch the rivees. On the 
other hand, it should be mentioned Uiat Macaulay, the Oround Officer, 
says that there is no poaching in the forest 
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Avonsui. 

On the 26th of June I drove from the Tarbert Hotel to Avonsai, the 
reBidence of Lady Scott, in Harris. I write the name as it is pronouiioedy 
but the spelling in the Ordnance Map is Amhuinnsuidhe. There are two 
riveis here, one of which rises in Loch Ashaval ; flows through two con- 
siderable lochs, each about a mile long ; then traverses two much smaller 
lochs ; and fimiUy falls into a sea-loch termed Loch Leosavay, close to the 
Castle at Avonsui It is somewhat larger than the Meavaig Biver, which 
flows out of Loch Scoorst. Of the lochs through which l^e river flows, 
the two smaller ones are the best for salmon, and the large loch above is 
very good for sea-trout In one of the smaller lochs, 14 salmon have been 
taken by one rod in a single day. Another small river — the Halladale — 
runs into Loch Leosavay oi^ the west side. There are two small lochs 
connected with its basin — Loch Langavat and Loch Halladale — to both 
of which salmon and sea-trout have free access. At low water, the 
Avonsui falls over a rock into Loch Leosavay, in which salmon are said 
to take the fly readily. Cuttings have been made in the rook with much 
skill in order to facilitate the passage of sahncm and seartrout into the 
numeious lochs belonging to the basins of the river, and these operations 
have been attended with much success. I think, however, that it might 
be advisable to have a wider and deeper resting-pool just above the rock 
over which the stream falls into the sea at low water ; and the resting-pool a 
little higher ap should be widened There is too much white water in it at 
present Macaulay, the Head Keeper at Avonsui, whose name figures fre- 
quently and advantageously in the pleasant pages of Twenty Yeare^ Jiemims- 
cevhcet of the Letcs^ thinks that the rod-fishing in Harris should close on 
the 15th October instead of on the 31st He says that the fish are quite 
out of condition after the 15th and ready to spawn. Both the Head 
Keeper and his brother the Ground Officer, whose experience of the fisheries 
\a varied and extensive, are agreed that, 40 years ago, there were 20 
salmon in Harris for 1 there is now. But they cannot state the cause of 
the decrease. 

Loch Resort, which is about 7 miles long, divides Harris from Lews 
on the west, and receives the waters of two rivOTs which flow into its 
head — the Eesort from Loch Yoehimid and the stream from Loch 
Uladale. These, the chief affluents of the loch, are entirely Harris rivers, 
and the principal run of salmon and sea-trout from that sesrloch naturally 
praBS upwards to ascend these streams. On the Harris side of Loeh 
Eesort, there is no netting, but the keeper at Avonsui alleges that a 
sweep-net which is w^ked on the Lews side of the loch by a lessee of 
Lady Mathieson's, intercepts the majority of the fish trying to find their 
way into the Harris rivers. This he states, arises from the fact that the 
Harris side of the head of the loch is shallow while the Lews side is 
deep, and, on the latter, is the chief run of the fish. There is a rock in 
the centre of the channel, one half of which belongs to Harris and the 
other half to the Lews. But the sweep-net, owing to the deep water 
channel being on the Lews sides, intercepts the nugority of tJie fish 
which are Harris fish and bred in the Resort and Uladale rivers. The 
fishing in this channel, however, seems entirely a matter for private 
arrangement between the proprietors. The sweep-net is a perfectly legiti- 
mate instrument for the capture of salmon within an estuary ; and the 
Lews proprietor is merely availing herself of the fortunate accident which 
placed the deep water channel on her side of the loch. If the weekly 
close-tioGbe be regularly observed, the fish will have 36 consecutive hours in 
every week to ascend the rivers without interruption from the net ; and the 
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large takes of salinon and sea-tront in Loch Uladale and Loch Voshimid 
show that, in spite of the net, a good many of them find their way np. 



The LacastUe Lochs. 

There are three lochs, called the Lacastile Lochs, ahout 3 miles 
distant from Tarbert Hotel, from the lowest of which a small stream 
flows into East Loch Tarbert. In the latter part of summer and in 
autumn, these lochs are pretty well stocked with salmon and sea-trout, 
and visitors to Tarbert Hotel have the privilege of fishing in them. 
There is, however, a waterfall on the stream, which, though by no means 
a total obstruction, is, to a certain extent, an impediment to the upward 
progress of the fish. It is a broken fall between 6 and 7 feet in height, 
but on the left bank, there is a sort of natural sahnon-ladder which 
looks as if attempts had been made to improve it by artificial means. 
The ascent of salmon would certainly be facilitated by making a sub- 
sidiary dam a little way down the stream ; removing a sharp block of 
stone near the foot of the natural salmon-ladder ; deepening the pool 
just beneath where the run up the broken water commences; and 
turning a streamlet of water, which at present dribbles through the rocks, 
into the channel that leads into the above-mentioned pooL This little 
river is only a few hundred yards in length between the lowest of the 
Lacastile Lochs, from which it flows, and East Loch Tarbert into which 
it falls; yet it has several nice looking pools. But Mr Homsby, of 
the Tarbert Hotel, says that fish scarcely ever rise in them, but press 
right upwards towards the lochs. These lochs are connected with one 
another by small streams. The loch nearest the sea is the smallest and 
shallowest, but is the best for salmon ; the middle loch is somewhat 
larger and deeper ; and the uppermost loch is larger than the two others 
put together, beiug quite a mile long. It is also the best for grilse and 
sea-trout. Its surroundings are singularly picturesque, so that it 
possesses almost as many attractions for the sketcher as for the fisherman. 
About 15 years ago, a friend and myself captured in four days fishing, in 
the month of August, 48 sea-trout — one or two of them 4 lbs. weight — 
and a couple of grilse in this loch. But I understand that the angling 
is scarcely so good now as it was theiL 

The streams and lochs in South Harris are not so productive as those 
in North Harris, though some of them yield very fair sport Two large 
lochs, called the Obb Lochs, afford the best angling ; and in autumn the 
sea-trout in them are both numerous and heavy. A. stream runs out of 
Loch Langavat, the largest lake in South Harris, into the head of the 
Obb Lochs. It is remarkable for the crystal purity of its waters ; pools 6 
or 8 feet deep appearing scarcely deeper than one's knee. In the Obb 
Lochs and in this stream I took, some years ago, a number of fine sea- 
trout, and I understand the fishings, which are strictly preserved, are as 
good as ever. Salmon are said to rise to the fly in the bay near the mouth 
of the stream that flows from the Obb Lochs. 

The number of lochs in the Long Island, whose name ends in vat (the 
Norwegian * vain* water), is remarkable, and is one of the many traces of 
the Sc^dinavian rule that once extended over all the Western Islands, 
from the Butt of Lews to the Isle of Man. In Lews, Harns, and Benbe- 
cula, there is a Loch Langavat (long water), in each case the largest lake 
in the island, and besides that we find Ollevat, Steepavat, Grunnavat, &c. 
The number of names of rivers and lochs too in which the Norwegian 
' lax ' (salmon) occurs is noticeable. In the Lews there are the rivers 
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Laxadale and Xjazay, and Looh Lazay; and in Hanis two aiirQaniB named 
Laxadale and the Lazadale Locha. 



NORTH UIST. 

North Uist is separated from Harris by a rocky and dangerous channel 
7 miles wide, thickly studded with islands and islets, called the Sound of 
Harris, North Uist measures 16^ by 13 miles, and has an area of 68,000 
acres. The chief place in it is Loch Maddy, situated on the sea-lodi of 
the same name, whose winding shores indent the land in every direction ; 
so that, when driving in the neighbourhood, you are surprised to see 
branches of this ubiquitous loch ramifying in the most extraordinary and 
unexpected directions. Another sea-loch, called Loch Eport, has almost 
as remarkable sinuosities as Loch Maddy, while the fresh water Loch 
Scadoway rivals both of them in variety and eccentricity of outline. On 
the eastern side of the island the land rises into a low ridge which 
gradually increases in elevation towards the south-eastern comer, and 
culminates in Eval 1138 feet, the highest point in North Uist Pro- 
ceeding westwards from Eval, a large almost level tract of land presents 
itself, occupying nearly half the area of the island. This is so dotted over 
with lochs of all sizes that it is difficult to say whether land or water 
predominates. The entrance to Loeh Maddy, a safe and well sheltered 
harbour, is marked out to mariners by two remarkable rocks, Maddy More 
and Maddy GrisiocL The word Maddy means dog. These rocks are 
formed of basalt^ and the larger of the two is nearly 100 feet in height 
They are the only basaltic rocks that occur in any pari of the chain of the 
Long Island. In the beginning of last century, Martin writes as follows 
about Loch Maddy : — 

This loch hath been famous for the great number of herrings taken in it 
within these 50 years past The natives told me that in the memory of some 
yet alive, there had been 400 sail loaded in it with herrings in one season ; bnt 
it is not now frequented for fishing, though the herrings do still abound in it ; 
and on this coast, every summer and harvest, the natives sit angling on the 
rooks, and as they pull up their hodu, do manj times bring up haimgs. That 
they are always on the coast appears from the birds, whales, ana other fishes, that 
are their foreronners everywhere ; and yet it is strange that, in all this island, 
there is not one herring net to be had ; but if the natives saw any encourag|e- 
ment, they coidd soon provide them. Cod, hng, and all sorts of nsh taken in 

these islands, abound m and about this lake It also aflfurds a good 

quantity of oysters and clam shell-fish ; the former grow on rocks, and are so 
big that they are cut in 4 pieces before they are eaten. 

Of the island g^ierally, the same writer says :-^ 

There is such a number of fresh water lakes as can scarcely be believed : I 
myself and several others endeavoured to count them, but in vain, for they are 
so disposed into turnings that it is impracticable. They are generally well- ' 
stocked with trouts and eels, and some of them with salmon; and what is yet 
more etnoige, coddling, maekexel, &a, are taken in these kkesy into whicii the^ 
are brought by the spring tides. These lakes have many smiol islands, whieh 
in summer abound with a variety of land and sea-fowls that build and hatch 
there. There are also several rivers here which afford salmon ; one sort of them 
is very singular, that is called marled salmon, or, as the natives call it 
ieMruiminf being lesser than the ordinarr salmon, and full of strong large 
scales ; no bait can allure it, and a shadow frights it away, being the wildest of 
fishes ; it leaps high above the water and delights to lie on the suilace of H. 
There is neat plenty of shell-fish round this island, more partictdariy eocklea : 
the islands do also afford many small fish called eeia, of a wlutish colouythey 
are picked out of the sand with a smaU crooked iron made on purpose. There 
is plenty of lobsters on the west side of the island, and one sort bigger than the , 
rest, having the toe shorter and broader. 
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I haye bo idea what this * marled salmon/ desoribed by Martin can 
be^ He afterwards mentions it as being likewise got in Benbecula. But 
I found no trace of it in any of the islands.* 

At Loch Maddy, I was fortunate enough to be the guest of Shenff 
Webster, whose acquaintance with the fisheries in North Uist is varied 
and extensive, and who is himself an accomplished practical angler ; and 
I had the advantage of visiting the principal lochs and streams in the 
island in his company. Not fax from Loch Maddy is Loch-na-Ciste, or 
the Loch of the Cruive, which communicates with the sea, and where 
there is a cruive-dyke in which there was formerly a cruive-box. The 
tide flows freely into this loch, so that salmon and sea-trout have access 
not only into it, but likewise into Loch Skealter — into which the largest 
stream in North Uist flows — and thence into Loch-na-Garb-abhuinn into 
which another considerable stream runs from the maze and labyrinth of 
waters called Loch Scadoway. In fact, through Loch-na-Ciste, salmon and 
sea-trout have access to between 3000 and 4000 acres of fresh water lochs. 
The ramifications of Loch Scadoway are intricate beyond conception, and 
yet its waters are all discharged through three comparatively narrow 
archways passing under the high road. I can easily conceive, therefore, 
that even the instinct of the migratory salmonid», who have found their 
way into it, may be insufficient to extricate them, until a late period of 
the year, from this watery wilderness. Sheriff Webster and the game- 
keeper, both accomplished anglers, and thoroughly acquainted with the 
habits of the salmonidsB, assured me that they had caught kelts belong- 
ing to this great watershed as late as the month of August. No doubt, 
they had been unable to find their way down to the sea sooner. There 
are scarcely any spawning streams running into Loch Scadoway, and most 
of the fish spawn in the river running out of Loch Scadoway and in that 
flowing into Loch Skealter. So ^ as the angling is concerned, it would 
certainly be advisable to build a dam with a sluice at the head of the river 
that runs out of Loch Scadoway, or to put up a grating to prevent the ascent 
of salmon and sea-trout into Loch Scadoway, where no one catches them 
and where they are of no use to anyone. There are numerous lochs in 
the mountainous part of North Uist But the trout tbey contain are not 
nearly equal in size or quality to those found in the Machair or Meadow 
district where the feeding is better. The sea-trout in this western portion 
of the island are also larger and fatter than those found in the chain of 
lochs connected with Loch-na-Ciste. 

On the 30th June, I drove nearly round the Island, in company with 
Shmff Webster. We first stopped at Mullanageren where there is a mill 
near the mouth of a stream, which has a course of about 200 yards from 
Loch-na-Greiran, a fine large loch with shingly and sandy shores. But the 
lade connected with this mill is so managed at present, that it is quite 
impossible for any salmon or sea-trout to get up to the loch, though it is 
80 close to the sea. The foot of the loch is dammed up, and the water 
which should be discharged into the natural channel of the bum is 
diverted into the*^lade, and, when the mill is not working, is sent through 
a wooden shoot, from which it issues in a perpendicular fall of at least 6 
feet perfectly insurmountable by any fish. Then, even when the sluice 
leading into the channel of the stream is opened, the passage below is 
choked by great blocks of stone, so that no fish can get up, even 
when the water is sent down the channel of the bum through that sluice. 

* Since the above was printed, I sent Martin's acconnt of the ' marled sahnon ' to 
Sheriff Webster at Loch Maddj, and he replies as follows :— ' I will tell you what I 
'believe to be the "marled salmon," viz., the **grey mullet." The description 
' given exactly tallies with its appearance and habits here. I have shot them several 
' thnes when nmning away in the shallow Udal locha' 
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To remedy this, a sluice should be constructed on the right bank of the 
lade, a little below the intake. When the mill is working — and I wae 
informed that it does not work above a month in the year — ^this duice 
should be kept shut, and the water sent down to the mill wheeL £ut^ 
when the mill is not working, the sluice should be opened, and the water 
should be discharged into the channel of the burn which should be 
cleared out and deepened. A considerable body of water, quite suffi- 
cient to bring up sea-trout, if not salmon, would thus be sent down to the 
sea whenever the mill was not working. In this way, the working of 
the mill would not be in any way interfered with or injured, whilst the 
migratory fish would be enabled to reach the loch, which they have not a 
chance of doing, as matters at present stand. Two large bums, which 
drain an extensive hillside and a wide flat moor, flow into Loch-na- 
G^iran. 

Cocldes in North Uiet. 

After leaving Loch-na-Geiran we passed Vallay where there is an 
extensive sandy bay abounding in cockles of large size and fine quality, 
which, however, so far as I could learn, are not by any means utilized as 
they might be. These cockles are gathered and used for food by the 
people on the spot, but they are not gathered for exportation and sale. 
The facts with regard to them are thus described by the minister of 
Vallay in 1837:— 

The great resource for sustenance, particularly in a season of scarcity, is the 
cockle, which is found in inexhaustable abundance on the sands, where, on the 
retiring of the tide, hundreds of the people are seen collecting them. They are 
an excellent and nutritious food made up into stews with some milk and with 
a little bread. They form a principal part of the diet of poor people in seasons 
of scarcity. As an article of luxury they form an excellent sauce with fish of 
every description ; and used raw, they are little inferior to oysters. Besides this 
valuable shell-fish, there are razor-fish, spout-fish, whelks^ mussels, limpets, 
and in parts, lobsters, clams, &c The cockle, besides its importance as an 
article of food, is of importance in some manufactures. Its shell, when burnt 
gives the best lime known. In strength it is superior to any other, and in 
whiteness it vies with snow itsell 

At a place called Paible, there is a strand considerably larger than that 
at Vallay, where cockles are found in great abundance, and where, like- 
wise, they are not utilized as they might be. 

I can personally corroborate what is above stated with regard to the 
excellence of these cockles as an article of food, as I have tasted cockle 
soup at Sheriff Webster's residence near Loch Maddy, scarcely inferior to 
oyster soup ; and now that oysters have become so dear, cockles, such as 
those to be found on the shores of these western islands, would form no 
bad substitute, if they could be carried to a market in good condition. 
How valuable they are when near a market, the following extracts from 
the Eeport of 1879 on the Sea Fisheries of England and Wales, by Messrs 
Buckland and Walpole, will clearly show : — 

Few people are probably aware of the value of the cockle industry. No less 
than 2263 tons, worth ;£11,000, were sent away in 1877 from the stations on 
the north side of Morecambe Bay. In addition, it is estimated that one-third 
of the entire take is consumed in the neighbourhood. The cockles, therefore, 
taken every year on the north side of Morecambe Bay alone must weigh over 
3000 tons, and be worth over j£16,000. We believe that we are within the 
mark in saying that the cockles from the south side of the bay are worth more 
than £bOOO a year. It follows, therefore, that the value of this little mollusc 
to the Morecambe Bay fishermen cannot be less than ;£20,000 annually. Yet 
from the inquiries we have made in Morecambe Bay, we are unable to trace 
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any decrease in the yield of this fishery. We beHeve that the yield in Caimar- 
then Bay and in the Wash is equally sustained. 

To the aboTe I may add, from the same Report, that from 600 to 
700 people and 100 carts are employed in collecting cockles in Morecambe 
Bay alone. 

Barra seems to be the only one of the Outer Hebrides where they carry 
on a considerable export trade in cockles. Three hundred years ago 
Dean Monro wrote of the * Grate sandes of Barray ' : — 

Ther is na fairer and more profitable sands for cokiUs in all the warld. 

And he tells the following curious story of the belief of the Bana people 
as to the origin of the cockles : — 

In the north end of this ile of Barray ther is ane round heigh know, mayne 
gr^sse and mine round about it to the held, on the top of quhilk ther is ane 
spring and n'esh water welL This well treidy springs up certain little round 
white things, less than the quantity of ane conieit come, lykest to the shape 
and figure of ane Uttle cokill, as it appearit to me. Out of this well i-uns ther 
ane little strype downwith to the sea, and quher it enters into the sea, ther is 
ane myle braid of sands, quhilk ebbs ane myle, called the Trayrmore of Kill- 
baray, that is, the Great Sandes of Barray. This sande is all full of grate cokills, 
and alledgit be the ancient countrymen, that the cokills comes doun out of 
the forsaid hill throughe the said strype in the first small forme that we have 
spoken off, and after coming to the sandes growes grate cokills alwayes. 

I find the following interesting statement concerning the cockle 
industry in Barra, in the ' Scotsman ' of 8th January last : — 

For some time it has been known that there was a productive cockle bed 
near tbe north end of the island of Barra, but it is little more than 12 months 
soiice any quantity was gathered and sent to market A market, however, 
having been found for the cockles in England, larger aud larger quantities were 
sent off, week by week, by the crofters and others— all and sundry being allowed 
to gather whatever quantity they chose — until in one week the quantity reached 
1200 bags. Something over 10,000 bags have been shipped within the last 
three months ; but the prices have come down very much owing to the 
enormous quantities sent south, and the net returns to the Barra men would 
not average much above 2s. per bag. Even this small sum pays Uie labour well 
enough, howev^ and woula represent over XlOOO brought to the island in the 
three months. The steamers which conveyed the cockles to Oban and Greenock 
must have netted more than half that sum as freight, and the various railway 
companies over ^1000 for carriage. The bed has every appearance of con- 
tainmg an almost inexhaustible supply, and it would l>e, indeed, a valuable 
mine to the poor islanders, who this year above all others require some means 
of subdstence besides their crofts, were the steamer communication more fre- 
qnemt At present, cockles can only be sent away once in 10 davs, conse- 
quently, enormous quantities are thrown into the market in one day, to ^e 
detriment of the senders. 



Sea and Loch-Trout at VaUayy the Manse Loch^ ^c 

There is a large and deep sea-pool in one corner of the bay at Yallay, 
in which, at certain states of the tide and seasons of the year, there is good 
fishing for sea-trout 

The manse of North Uist stands clo^^c to a beautiful fresh-water loch 
of about 60 acres, containing fine red-fleshed trout of excellent quality, 
which have been caught as heavy as 2^ lbs., and are quite commonly a 
pound weight There is another capital troutiog loch on the glebe. 

At Hogary, there is a mill whece the passage of salmon aud aea-tiout 
to a good fresh water loch is prevented in a manner similar to that which 
I have descril>ed at Mullanageren. In this case, I think that fish would 
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bestbeenab^edtoieachtkelociLaboTe by means of theladeu Of cooisea 
grating would require to be placed between the sluice and the mill wheel, 
in order to prevent the fish from going the wrong way. The sluice 
should be put on the left bank of the lade at a point where there is at 
present a wooden trough through which the water in the channel of the 
lade passes. At the mouth of the stream running out of this loch^ one of 
the lintels supporting the arch through which the water passes towards 
the sea has been thrown down by the force of tbe waves, and so the 
passage is very much choked up. There is said to be a third mill at 
Dusary where the entrance to the loch above is barred against migratory 
fish by the way.in which the mill is worked. 

The sea-trout in the lochs on the western side of North Uist seem to 
be of even a lai^er size than those in the Park Lochs in the Lews, or 
those in the Forest Lochs in Korth Harris, as Sheriff Webster told me that 
he had onoe killed in Loch-nan*Glachan, 15 sea-trout wei^^iing 49 lbs., and 
in Loch Horisay, 7 sea-trout wdghing 48^ lbs. ; the former gives an 
average of 3^ lbs., and the latter an average of neaiiy 7 lbs. per fish — 
certainly a remarkable, and so far as I know, an unparalleled average for 
sea-trout 



Loch CaravcU. 

Oii the 2nd July I drove to Store at the head of Loch Eport^ whert 
there is a kelp manufactory, passing by the way a loch which is said to 
coatain a peculiar striped variety of trout. We tried it with fly, but weoce 
not able to obtain any specimens. This loch communicates with the sea 
by a short burn up which trout could easily ascend if they were not 
prevented from doing so by stones placed at the mouth for poaching 
purposes. At Loch Eport, we procured a sailing boat and sailed down 
the loch for 7 miles, finding the wind very squally, especially off Eval, 
the highest mountain in the island. On landing we walked across the 
moor to Loch Caravat^ the prettiest loch in North Uist, and what is 
singular in this country of diallow waters, a very deep loch. It has a 
fine rocky or gravelly bottom for the most pari The banks are eveiy- 
where steep and in many places perpendicular. Hie shores shelve in 
gradually for a few yards firom the edge of the loch, and then dip down 
at onc« into very deep water. This would be an admirable loch for trying 
the land-locked salmon. There is a laige expanse of water, great depth, 
and a fine clean bottom. There are several islands on this loch partially 
wooded by mountain ash trees, and some of them covered with lems, tha 
Osmunda regoHi, or royal f em, being quite common. The foot of the loch 
communicates with the sea by a short broad bum. But this is efttltdy 
barred, and the upward progress of salmon and sea-trout prevented by an 
elaborate arrangement of rough stone-work, put up by the poachers of a 
former generation, for the purpose of intercepting the fish on their way to 
the loch. A passage would require to be cleared through this in order to 
enable fish to get up. A couple of days^ work of two men with levers 
would clear a way tlirough the stones to the sea. There is a deep pool of 
salt water close to the mouth of the bum, left by the receding tiote. TJos 
must contain sea^trout in autumn, at the proper state of the tide. 

Sheriff Webster metitioned to me a remarkable circumstance with r&> 
gard to the run of salmon in North Uist. He says, that the true salmon 
{salmo $alar\ comes up from the Minch and enters the lochs — such as 
Lodi-na-Ciste*— communicating with the Minch ; but that no salmon, ao 
&r as he knows, has ever been taken in the lochs that eommimicate with 
the Atlantia On the other hand, salmon came up bom the Athmtio into 
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tiie loohs and riven cm the western dde of the Lews t&d Hknis and i&to the 
Howmore Biver on the western side of Bouth IJist. The seartront and 
boll-trout, he also says, run large in the lochs on the Atiantic side of 
N<»ryi Uist, while in the loohs on the Minch side they are only of an 
ordinary sixe — ^from half-a-ponnd to 2^ Iba The superior size and con- 
dition of the seartront in the lakes on the Atlantic side, he attributes to 
the immense quantity of sand eds to be found in the extensiye straadi^ at 
Vallay and Fuble. 



BENBECULA. 

A complicated^ shallow skait, upwards of 3 miles wide, and fordable 
at low water, separates North Uist from Benbecula. In foggy weather, 
or at night, the passage across is dangerous, as the ford is intricate, and 
there are quicksands, and here and there deep pook left by the tide. 
Benbecula is <^ a drcular shape and about 8 miles in diameter. Its name 
M said to be derived from ^ Bein-narfaoghail,' meaning mountain of the 
fords, as it has the ford already mentioned on the norkh and a narrower 
lord on the south, between it and South Uist. It has an area of 22,874 
acres, and in 1881, it contained 1781 inhabitants. The western side of 
Benbecula presents a flat sandy shore with a comparatively even coast 
line, with the exception of one deep indentation. But the eastern side is 
of quite a different character, and is thus graphically described by Mac- 
cuUoch in his Wettem Islands :-^ 

The eastern side of thJe island, and the eastern portions of the northern and 
southern boundaries are characterized bv those tortuous and intricate indien- 
tatSons of the shoves which occur in 'South Uist But they far exceed these in 
their c^icious sinuosities ; forming a labyrinth firom which a stranger, 
ikttempting to move among them, whether by land or water, is unable to 
extricate minsell , Of these. Loch Uskevagh is the most remarkable, occupying 
a space of 10 or 12 miles in circumference, in which the land and water are 
interspersed amon^ each other in such equal proportions and such minute 
divisions that it is difficult to say which predominates. The risitor who 
attempts to explore it is unexnectedly surprised by the occurrence of new 
channels and fresh headlands, when he bad imagined himself at the end of his 
-voyage ; and in the multiolicity of islands and promontories which open and 
shut upon him> at all haQas, loses the recoUection of his place and the due to 
his return. 

There is a comfortable inn at Gceagorry, on the south shore of Ben- 
be6ul% with some good fishing attached to it. There are seizes of fresh 
water loehs spvead over the surface of the island, among t^ chief of 
which are Loeh Langavat and Loch Ollevat. I went with Mr Bain, the 
landlord of the hotel at Greagorry, to see a mill on a stxeam which is 
the ontflow of a great chain of kichs, bat whicjb, owing to the way in 
which it has been treated in connection with the working of the mill, is 
at present quite impassable for sea-tiout and salmoSi. There is a high 
and strong dam across the foot of the loch aod a sluice at the intake of 
the lade which supplies the mill^ and tiiere is, near the wheel, a wooden 
shoot, through which the water is discharged in a perpendicular fall, just 
as at MnllaiMtgeren in North Uist No fish can at present get up either 
by the bum or the lade connected with it But there is another bum 
flowing out of the left hand lower comer of the loch, a little choked up 
with weeds, but still having a considerable body of water in it This 
bum passes through an archway under the road leading to the mill ; and, 
a few yards below falls into a bay of the sea. The channel below the 
joad should be cleared out and deepened. Then, in the bed of the bum. 
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a shcnrt distanee abo^e the road, there is a waterfall fully 4 feet high, 
with the pool below almost filled up by a krge block of stone. This 
should be removed and a subsidiary dam should be formed across &e 
stream, about half-way between the fall and the road, with the boulders 
which are lying close at hand. If this were done, I haye no doubt that 
seartrout would find their way to the lower loch from which this stream 
flows, and also to the great chain of lochs connected with it Laboumrs 
can be had in Benbecula for 13s. a week, and I think it probable that a 
couple of men working for three days would be able to do all that is 
required. 



SOUTH UlST. 

The ford between Benbecula and South Uist is only about half a mile 
wide. Cockles abound both in the great ford to the north, and in the 
little ford to the south of Benbecula, and mussels, whelks, and ^out-fish 
are also to be got ; but they do not appear to be turned to profit as they 
might and should be, although many of them are gathered for local use. 
South Uist has an area of about 110 square miles. It is 22 miles in 
extreme length and about 7 in extreme breadth The eastern side is 
mountainous, rising boldly from the sea, and culminating in a fine range 
whose highest peaks — Uecla, Benmore, and Carradale — are upwards of 
2000 feet in height The western side is a sandy flat of yarying breadth, 
diversified by numerous lochs, but in many places producing good 
pasture and fair crops of oats, barley, and potatoes. In 1881, the 
population was 6078, of whopi 5842 were Graelic speaking people. 
Various arms of the sea penetrate deeply into the land on the east side 
of the island, the principal of which «re Lochs Skiport, Eynort, and 
Boisdale. Fresh water lochs are numerous, both in the mountainous and 
moorland district on the east and in the long sandy flat on the west; and, 
as in North Uist, the trout in the moorland lochs are far inferior in size 
and quality to those in the lochs in the machair or meadow district^ in 
which the feeding is better and more varied. The largest fresh water 
loch in South Uist is Loch Bee, which is about 3 nules long by 1 
broad. It is a shallow loch not exceeding 2 fathoms in the deepest 
part. At spring tides the sea has access to it, and it contains flounders 
and mullet in addition to trout The next largest sheet of fresh water lies 
a little to the north of Hecla, and is called Loch Druidibeg. It has 
winding irregular shores and several islands where gulls and other wild 
birds make their nests. The drive from the north point of South Uist to 
the comfortable and well kept inn at Loch Boisdale is somewhat dismal 
and uninteresting, the dreariest part of it being the 3 miles nearest Loch 
Boisdale, where you pass through a brown barren flat, with nothing to 
relieve its monotony. The lochs and streams in South Uist are very late, 
later than in the Lews and Harris ; the migratory salmonidse not making 
their appearance until the middle of July or even later. About a mile 
from the hotel, there is a loch communicating with the sea called Loch-a- 
Bharp, where in the autumn there is good sea-trout fishing ; and the 
Bomish Lochs, 7 miles off, contain fiue yellow trout and sea-trout also in 
the season. 

The Howmore, 

The Howmore is by far the best river in South Uist, and is quite a 
phenomenal little stream at tht^ right period of the year and with the water 
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in good fiflhing ply. I fished it in 1871 during two afternoons, along with 
a friend, and we got 60 seartrout or rather bull-trout, some of them fully 
4 Iba in weight I have heard of fish of 15 lbs. being caught in it, 
though I never saw them. But any expert could easily tell from the 
shtipe of the gill-cover and other signs, whether these large fish are salmon 
or bull-trout Salmon, however, appear to frequent the river, as John 
Lamont, who has been in charge of the Howmore for many years, gives 
the following information regarding it : — 

I have seen, in one day, 1765 lbs. of fish taken out of one pool bv one haul. 
1 have seen, between 10 a.m. and 4 p.m., 12 or 15 fish caugnt with one rod ; 
each fish weighing between 3 and 8 lbs. The system of protection in South 
TJist is efilcient The watchers are employed and paid by the proprietor. 
There are no stake and bag-nets. The chief run of salmon and sea-trout is 
about the middle of July, sometimes earlier and sometimes Later. The main 
take is salmon. 

Shortly after my arrival at Loch Boisdale, I drove 12 miles to inspect 
the Howmore. I went down the north side of the stream from the high 
road and crossed a wooden bridge near the sea where the entrance to the 
river is very narrow, and where you might easily count the fish running 
up. They ascend at times in great shoals, and I was told that John 
Lamont, the old keeper, had on one occasion, counted their numbers, 
which amounted to 1200. A little above the bridge, the Howmore is 
joined by the stream from Loch Druidibeg, which, before its junction 
with the Howmore, winds very much, and is deep and still. The Howmore 
itself above the junction forms a number of broad deep pools, the 
favourite haunts of sea-trout, which may be taken in great numbers with 
the fly, especially after spring flood tides. The river narrows above the 
pools near the sea, but continues deep and still till a little way beyond the 
bridge crossing the high road. Then its bed becomes stony and rocky for 
some distance with a considerable fall, and with no goipd spawning ground. 
Beyond this there is a long stretch — quite half a mile— of deep still 
water, which should be first-rate for sea-trout in the end of the season. A 
little higher up, where the river takes a sudden bend at right angles, 
there is a considerable stretch of good spawning ground, and then the 
channel becomes rocky again. 

T?ie Ritgla$. 

On the 7th of July I drove from Loch Boisdale to Milton Farm, one 
of the chief farms on the flat western side of the island. The smooth - 
green turf above the sand was bright with daisies, as I walked down 
towards the mouth of the little river Ruglas along with Mr Maclean the 
famler. The Ruglas rises in Loch Singisclet ; passes through, or is con- 
nected with 5 other lochs, the chief of which are upper and lower 
Kildonan and Loch Squirb, the last named being scarcely a mile from 
the sea; and finally discharges itself into the Atlantic through an artificial 
timnel, or covered way, 80 yards in length. Formerly, it fell into the 
sea through a natural clumnel a little to the north of the tunnel which 
was constructed in order to prevent the flooding of the machair or 
meadow land. There can, I think, be little doubt that a large number 
of the seartrout that are pressing upwards towards the fresh water, in the 
latter half of July and during the autumn months, are unable to reach it 
on account of this long dark narrow tunnel But if an open cutting were 
made, beginning at a point 25 yards below the bridge over the Ruglas, and 
continued down to the sea, a little to the northward of the tunnel, follow- 
ing the old bed of the river, I have no doubt that ten sea-trout would 
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ascend for one that does now. I walked up the banks of the Bnglas, 
which has the second laigest drainage area in the island, coming next to 
the Howmore. There is good spawning ground in its bed, and I saw 
both trout and flounders in it, the latter having come up horn the sea 
through the tunnel, which, of course, cannot be interfered with as it 
protects the machair land from floods; but there can be no possible 
objection, except that of expense, to making the open cutting which I 
recommend. Between 40 and 50 years ago, when tiie river flowed 
in its own natural channel, the Ruglas and the lochs connected with its 
basin produced far more seartrout than they do at present; and a man 
still living in the neighbourhood remembers having seen a couple of cart- 
loads of sea-trout taken by the net from the lower Kildonan Loch-7-the 
loch nearest the sea — and carried to Milton Farm. 

The Rev. Alexander Campbell, formerly Roman Catholic priest at Bomish, 
who has lived for many years on the^land, told me that he remembered the 
Buglas as a boy. It is about 20 years since the tunnel was made. The tunnel 
and the straighteninfi; and altering the natural course of the river have rained 
the fishing. The ola mouth of the river joined the sea a little to the north of 
the present mouth. At one time, before these two operations had been carried 
out, the Ruglas was almost as good a river as the Howmore. Not one sea- 
trout now oomes up for a dosen that used to ascend. He thinks ihaX if the 
open cutting to the north of the tunnel were made, as suggested, it wo«ld 
certainly effect a very great improvement in the fishing. It would cost about 
£6(K He remembers a great haul of fish taken from the Ruglas by the net 
many years ago. The tacksman at Milton had the fishings on the river at 
that time at a very cheap rate. 

The Sirome, 

In the evening, a gentleman staying at the Loch Boisdale Hotel, 
brought in from a place called t^ Strome, a basket of 15 trout, weighing 
18 lbs., caught chiefly in the salt water in the ebb stream flowing below 
a concrete dike, built across a narrow salt-water channel, one of 
the numerous ramifications of Loch Boisdale. These were all yellow 
trout, with the exception of 3 finnocks, or smaU sea-trout. One 
of the yellow trout weighed 5^ and another 3 lb& This remaiiable 
circumstance of such fine yellow trout having been caught in the salt 
water, determined me to go and inspect the place, which I did the next 
day in company with the gentleman who had had so good a days sport. 
Tl^ Stoome is about 3 miles from Loch Boisdale, the diortest road 
being to walk across a rough marshy moor. At Stroma, a lofty dike or 
dam of concrete, with sluices in it, has been erected across a narrow arm 
of Loch Boisdale, into the head of which a stream, called Am-lige-Mor, 
flows out of a large fresh water lake, termed Loch Allan. It is as latge 
as the Ruglas, and there is splendid spawning ground upon it, between 
the head of the Strome and the sluices on the road from Loch Boisdale to 
Pollachar. Near Pollachar, there is a smaU but good trouting loch, 
called Loch Kilbride, with a short stream running from it into the sea at 
Bailiwick Bay. This stream is at present very much choked up but 
might be easily cleared out. It is only at certain times of the tide that 
trout will take at Strome, and we arrived much too early, aad walked up 
to the sluices on the stream about a mile above the concrete dam. This 
stxeun and the narrow salt water bay into which it fells are said to^h 
best during the flood. On the way back I tried the salt watery in a 
narrow place where the tide ran strongly between a small island and the 
shore, and got 2 yellow trout and afterwards a lithe. We got back to 
the concrete dike about the commencement of ebb, when the ebb stream 
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begins to flow strongly outwards through the sluices, at which period, 
and for some time afterwards, the flshii^ is said to be at the best The 
concrete dike which here spans the salt water and is used as a bridge by 
the people in the neighbourhood, is 3 feet wide in the centre, and only 
2 feet wide for a considerable distance on each side of the central part. 
There is no parapet of any kind ; and as there is a strong and deep tidal 
stream running through the sluices and a breach in the dike, just below 
where you stand, it is not exactly the place for a nervous man to fish 
from. On the Loch Boisdale side of the dam, a steep rock rises abruptly 
several feet above the dike, and in this rock there is a narrow nick or 
cut, rather to one side of the dam, in which you must place your foot 
and thence spring about 4 feet on to the narrow top of the dike, and if 
you miss your footing you fall into the deep water on either side. As 
this dam is used as a bridge by the natives, and a number of women cross 
it daily in all weathers, it is wonderful that no accident has ever happened. 
Although the trout had taken so well during the fine weather of the 
preceding day, we did not find them rise freely in the cold, gusty, showery 
weather; which prevailed whilst we were fishing from the top of the dam. 
But we got a few jrellow trout, and also a number of litha You require 
to have strong tackle while fishing in this tidal stream, so as to be able to 
bear hard upon the fish and keep their heads above water, otherwise you 
will lose them in the sea-weed which abounds in the water below the 
dam. The yellow trout here are at least half a mile from the nearest 
fresh water; in water where one would expect to find nothing but sea- 
fish or the migratory salmonidsB — ^in fact, I never saw or caught them 
anywhere else under such circumstances. They were probably what Dr 
Knox has denominated the £stuary Trout. 



LochrO-Barph. 

Next day, when a perfect storm of wind and rain had a little 
moderated, I went, along with the landlord of the Loch Boisdale Hotel, 
to inspect Loch-a-Barph, a considerable sheet of water about a mile from 
the hotel There is a fine lead for sea-trout from the sea to this loch, 
the. sea flowing as high as a point called Clachan Ardha at ordinary 
spring tides. A stream runs from the loch into the sea, and four bums 
fall into it from the neighbouring hills, the chief of which flows out of 
Loch Stuillival, a loch between 2 and 3 miles in circumference. It was 
the 9th of July when I inspected Loch-a-Barph, and no sea-trout had yet 
been caught in it, which shows the lateness of the fishings in South Uist 
At times, however, great quantities of sea-trout are found in it, as the 
Rev. Mr Campbell, already mentioned, told me that^ some years ago, 
120 large sesrtrout — the smaller ones were not counted — ^were taken out 
of Loch-a-Barph at a single haul of the net 



Lobster Fishings in the Lang Island. 

I visited the Long Island in 1876, along with Mr Spencer Walpole, on 
a G^ovemment Inquiry into the Grab and Lobster Fisheries in Scotland ; 
and many of those whom I had met in the course of that Inquiry, and 
who are intimately acquainted with the lobster fisheries, spoke to me on 
the subject last summer, especially pointing out that certain provisions of 
*The Fisheries (Oyster, Crab, and Lobster) Act, 1877,' which had been 
passed to carry out the recommendations in our Report, were entirely 
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ignored and neglected thron^umt tlie Long Island; and that, in eon- 
sequence, the lobster fiidierf was deeieasing in valna, owing to tiie 
c^stamatic destruction of inunatuie iobsten, which the 9tk section of that 
Act was intended to ))reser7e and protect. That section provides i^ut — 

A person shall not take, have in his possession, sell, expose for sale, consign 
for sale, or buy for sale, any lobster which measures less than 8 inches from 
the tip of the beak to the end of the taiL when spread as far as possible flat. 
Every person who acts in contravention of this section shall be liable to a fine 
not exceedii^ £2 for the first offence, and ^10 for every subsequent offene^ 
and to forfeit all lobsters found in his possession, gold, e^qxwed fojr 8al% 
consigned for sale, or bought for sale in contravention of this aectiozL 

Section 12 provides that — 

All oysters, crabs, and lobsters of which the possession, exposure for ssle, or 

Surchase for sale, is prohibited by this Act, may be searched for, seized, con- 
emned, destroyed, and disposed of by any authority lawfully acting under 
any act, charter, or bye-law, or by any nersons appointed by that authoritr, or 
in Irelimd by the Inspectors of Irish Fisheries, with the approval of the Lord 
Lieutenant, m like manner as if such oysters, crabs, and iobstorg lespeetivelj 
were found to be diseased, unsound, unwholesome, corrupt, un^t to be sola, 
or unfit for the food of man. 

All offences against this Act, or against any order made in pnrsoance 
of it, may be prosecuted, and idl fines recovered in Scotland under * The 
' Summary Procedure (Scotland) Act, 1864.' The above quoted Act of 
1877, wMch prescribes a guage for lobsters, in order to prevent and 
punish the sale of immature fish^ is one of those Acts which, under the 
11th section of ^The Sea Fisheries (Scotland) Amendment Act, 1885/ 
now falls to be administered by the Fishery Board for Scotland, instead 
of by the Board of Trade ; and I humbly venture to think that it would 
tend much to the improvement and development of the lobster fishery 
in these islands, if some steps were taken by the Board to prevent the 
sale of immature lobsters.* It was stated to me several times, that in 
many parts of the Long Island the lobster fishers were not aware of the 
prohibitory clauses of the Act of 1877, and that they continued to take 
the undersized and immature lobsters in ignorance of these clauses ; and 
it was suggested that it might be expedient to print the prohibitory 
clauses of the Act, in English and €kielic, and post them up in some 
frequented and conspicuous place at Stomoway in the Lews ; at Tarbert 
in Harris ; at Loch Maddy in North XJist ; at Greagorry in Benbecula; 
at Loch Boisdale in South XJist; and at Castle Bay in Baira. This matter 
was so often and so strongly pressed upon me in every part of the Long 
Island, that I trust I may be excused from bringing it tnus briefly under 
the notice of the Board. 



THE ISLAND OF MULL. 

Mull IB the largest of the Hebridean group of islands, next to the Lews 
and Skye, having an area of 351 square nules or 224,802 acres. Its 
extreme lengUi is 30 miles and its extreme breadth 29. Its shores are 
irregular and deeply indented by sea-lochs ; and in one pla(0e — ^between 
t^he head of Salen Bay and the head of Loch-na-Eeal — it is only 3 mile^ 

* Since the above was written, the Board has drawn up and circulated throughout 
Scotland, by means of its Fishery Officers, a printed notice calling attention to th^ 
above mentioned clauses of the Act of 1877, and stating that &08e who infringe 
them, after this notice, will be proseented by the Officers of the Board. 
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across in a strait line. There are a vast number of islandSy islets, and 
insoteted rocks lying adjacent to Mull, of which the principal are 
Gometra, Ulra, Staffe, lona, Kerrera, and lismore. Its rivers seem at 
one Mme, to have contained plenty of salmon. Dean Monro, in his 
account of the island written nearly 300 years ago, says : — 

In this ile there is twa guid fresche watters, ane of them called Ananva, and 
the watter of Glenforsay, full of salmond, with uther watters that has salmond 
in them, but not in sic abundance as the twa forsaid watters. 

And Martin, in his description of the "Western Islands, published more 
than a century and a half ago, says : — * There are several rivers in the ile 
that afford salmon;' while, in the Statistical Account of Scotland, it 
is stated that 'in all the rivers, salmon, grilse, and sea-trout abound.' 
The present condition of the Mull Rivers can scarcely be said to bear out 
these favourable statements. The chief rivers in Mull are the Arcs, the 
Ba. the Forsa, the Lussa, and the Coladoir, and, the principal fresh water 
lochs are Loch Frisa, Loch Ba, Loch TJisg, Loch Houran, and the chain 
of lochs belonging to the basin of the Lussa. 



The Aro8 Rtoer, 

On the 14th July I drove from the Aros Hotel to Loch Frisa. The 
Aros River does not flow directly from Loch Frisa, but is connected with 
it by a tributary, a large burn with ample water in it after rain to 
enable migratory fish to reach the loch. Unfortunately, a little below 
the point where this bum leaves the loch, and immediately behind 
the only farm house in the vicinity, there is a considerable wate^fall 
which must prevent the passage into the loch of a great number of the 
ascending fish. The upper part of the rapid on 3ie left bank of the 
stream should be blasted, or, better still, a subsidiary dam of concrete 
should be built across the stream at the point where a paling at present 
slopes down to the water. This dam should be from 3 to 4 feet in 
height. Loch Frisa is by far the largest sheet of fresh-water in Mull, 
being 5 miles long and nearly | of a mile wide. The yellow trout in it 
are numerous and of good quality, but in general small. The landlord 
of the Aros Hotel, who drove me up to the loch, stated that the fishing 
in the Aros has greatly fallen off from what it used to be 40 years ago. 
He said that an old poacher, who died recently at the age of 74, told 
him that he used, along with others, to spear great numbers of heavy 
salmon in the Aros and carry them away over the hills. Sea-trout get 
up to Loch Frisa, but not in great numbers. The lower end of the loch 
affords the best fishing. The yellow trout on the loch are small — three 
or four to the pound — ^but red fleshed and well flavoured. A pound 
weight is a rare size, and is seldom exceeded. There is much good 
spawning ground on the Aros. Not being directly supplied by Loch 
Frisa, it soon runs out after a flood, the River Ba having a great advan- 
tage over it in this respect. Another day, I made a careful inspection 
of the Aros River, walking over the hiUs till I struck it about 3 miles 
from its mouth, close to where the tributary from Loch Frisa joins it, 
and then following its course down to the sea. It has a number of fine 
rocky pools ; and, in the Lews, a river of its size and character would 
yield annually 60 or 80 salmon and about 300 sea-trout But the 
Aroe> evMi in a good year, does not yield a fifth of that number. 
About 2 miles from the sea^ there is a considerable fall which must in 
certain states of the river, aomewhat arrest the upward progress of 
salmon and sea-trout ; but on the left bank there is a very fair salmon- 
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ladder made by the hand of nature. The Aroe and Forsa have no Bpnxig 
run of aea-trout such as there is in the Ba. These fish never ascend 
them until the end of May or beginning of June. This difference is 
probably owing to the Forsa having no loch connected with it^ and to 
the Arcs being connected with Loch Frisa only by a tributary ; whereas 
the Ba flows directly from a large loch only a couple of miles from the 



The Ba and Loch Ba. 

From Loch Frisa I drove to the river Ba which flows into Loch-na- 
Keal after a course of about 2 miles from Loch Ba, the second largest and 
the most beautiful loch in Mull, lying at the foot of Benmore, and richly 
fringed with wood on one side. It is about 3 mUes long and contains 
both sea-trout and salmon. The Ba has twice as much water in it as 
the Aros ; and having but a short course from its parent lake, it remains 
in good fishing ply much longer. It has a spring and an autumn season, 
sea-trout running both early and late. They are caught of large size in 
the lake. The Ba has a tree clear exit from the loch, being about 40 
yards wide where it issues fiom it There are some capital pools on tiie 
Ba and some good spawning ground. A considerable stream, called the 
Glencannel Elver, flows into the head of Loch Ba. 



The Forsa River, 

The next stream I inspected was the Forsa which faUs into the Sound 
of Mull, at a place called Pennygowan, a mile and a half from the 
village of Salen It has a course of about 6 miles and rises in a grand 
conical-shaped mountain nearly 2,500 feet high, called Ben TaMdh, 
which dominates the head of Glenforsa. It is larger than the Aros. 
Between the bridge on the high road and the sea — a distance of 
nearly three-quarters of a mile — its bed consists entirely of fine gravel, 
admirably adapted for spawning purposes, and for a mile above the bridge it 
is equally good. Close to the sea, however, there is a barrier of rocks which 
crosses the bed of the river and causes a considerable falL But eflbrts 
have been made to do away with this barrier by erecting a concrete dam 
across the river channel about 80 yards further down. The highest part 
of this subsidiary dam is 5 feet ; and, between it and the fall there is a 
splendid pool, deep and spacious, and with a strong stream running into 
its head on the right and the left bank. Near the left bank a cut has 
been made in the concrete dam, below which there is a pool from which 
salmon or sea-trout ought to be able to get into the big pool above, when 
the river is in such a state as to induce them to run. The construction of 
this cut in the dam is, however, somewhat faulty and should be amended. 
. It is at present turned the wrong way. That is to say the uppermost 
opening facing the glen is the widest, and the lowest opening facing the 
sea is the narrowest ; whereas it should be exactly the reverse. It is 
also too narrow, being only between 2 and 3 feet wide. It should be double 
that width. The rocks on the left hand of the fall appear to have been 
operated on to some extent, but not sufficiently, and the upper part still 
requires to be blasted out so as to render the gnuiient easier. Were this 
done, I believe that salmon and sea-trout would get easy access to the wide 
area of valuable spawning ground above. The l^dlord of the Aros Hotel 
says that he has never heard of anything great in the fishing way having 
been done on the Forsa. l^et, as before stated, it is mentioned by Dean 
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Monro as one of the * twa guid f resche waters ' in Moll which are * MI of 
* sahnond.' In those days, however, there were probably no sheep drains, 
and when a spate came down it came down slowly, and the river remained 
in fishing order for several days, during which fish were running. Now, 
on the otiiier hand, with the improved system of drainage, rivers rise in a 
day and fall in a day ; so that though ike land is better the fishings are 
worse, and this, no doubt, has something to do with the deterioration 
of the Forsa. Then too, in these days, the only nets known were net and 
coble. Stake-nets and bag-nets were unknown, and fish were not stopped 
on their way up the rivers. The proprietor of the Forsa writes me as 
follows about that river and the Aros : — 

I have seen fish up to 18 or 19 lbs. on the Forsa, and have killed 4 in a day 
with 'fly, besides a great weight of sea- trout Thev are not so numerous now, 
but they can get up far easier than before the fall was blasted. We used to 
spear these small rivers in July and August in bright sunny days, and capital 
sport it was, once in a wav, and very difficult and exciting, and quite as 
legitimate a way as any other of killing fish in season. The laird, tenants, 
and shepherds used to unite, and it was a very inspiriting sight, and all played 
the game fairly together with skill, boldness, and courtesy. It was apity that the 
law meant to stop night poaching, was so worded as to stop a good old-fashioned 
Highland sport which is quite &ir dwring the net season; and on small rivers 
you cannot net, and, except in a spate, they won't take fly or bait, so one is not 
allowed to kill them at alL I made a loch of 12 acres at the head of the 
Forsa, with nice boms for breeding running into it about 6 miles from the 
sea, which would have induced many more fish to go up and breed, but it 
burst twice. It is a place where concrete cannot well be put, and it is the 
only ijlace where a loch coidd be made. Begarding the Aros River it would 
be Quite easy to let salmon into Loch Frisa. I cannot understand why the 
lairds don't join. There is abo a fiedl on the main stream whidi stops fish. 
The fishing on the Aros has also fSedlen off". 

It is a great pity that the artificial loch above mentioned at the head 
of the Forsa gave way. Such a loch, with good spawning bums 
running into it, is the very thing wanted to improve the river. In my 
last Beport to the Board, I recommended the formation of such a loch 
on the Glenelg Biver in Inverness-shire, a stream about the same size as 
the Forsa. 

The Lusm and Coladoir. 

On the 16th July, I drove from Aros to Craignure (14^ miles), and 
from Craignure to Lochbuie, 15 miles. The latter part of the drive is 
one of the most beautiful in Mull, from the variety of form in the 
mountains, the extent of wood, and the picturesque windings of the sea- 
lochs. On the way I passed the Lussa, the longest and largest river in 
the island, which falls into Loch Spelve. It is upwards of 8 miles in 
length. The bridge on the high road crosses it a short distance above 
its junction with the sea. The proprietors on this river are Mr Guthrie ; 
Maiclaine of Lochbuie ; and Colonel Greenhill Gardyne. There are faUs 
about 2 miles from the sea; and, above the faUs, there are 4 lochs belong- 
ing to Lochbuie, the lowest, Loch Sguibain, the second, Loch-an-£illein, 
the third, Crumlochan, and the uppermost and largest Loch Airdeglais 
There is good sport in these lochs. But it is stat^ by Lochbuie that, 
although sea-trout and salmon do get over the falls at present, ten times 
as many would be able to ascend if the falls were blasted and made more 
easy of access. One side of the falls belongs to Mr Guthrie, and the 
other to Lochbuie. They are steepest on the Lochbuie side, so that any 
improvement could be most easily carried out on Mr Guthrie's side. In 
his answers to the printed queries, Lochbuie writes : — 
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On the riven Lussa and Coladoir there are natural obstmctionB which could 
easily be overcome with consent of proprietors and money. Magnificent 
spawning ground above the obstructions. 

The Coladoir Kiver is a considerable stream whieh rises in Lech Hooian 
on the Lochbuie Estate and falls into Loch Scriden on the west side of 
MulL Just before reaching Lochbuie the road skirts abng a beaatiful 
fresh water lake called Loch Uisg, about 2 miles long ; and a short stream 
admirably pooled and arranged so as to facilitate the ascent of salmon and 
seaptrout connects Loch Uii^ with the head of Lochbuie. Close by the 
sea stands the picturesque old castle of Moy dominated by Beinbuie, a 
grand isolated conical mountain nearly 2500 feet in height The castle 
is still in pretty good repair though it has not been inhabited since 1740. 
There are bag-nets in Lochbuie which pay a rent of £300 a year, and the 
Messrs Macconochie of Lowestoft have estabhshed a prodoctiTe herring 
and cod and ling fishery in the Bay and the vicinity. Lochbuie, how- 
ever, states that the want of a telegraph station prevents the proper de- 
velopment of all the different kindis of fishing carried on in this part of 
the island. At present, the nearest station is at Auchnaciaig 12 nules 
distant. There are sometimes, he says, thousands of herrings lying 
rotting on the beach for want of the means of telegraphing for a steamer 
in which to ship them ; and in various other ways the fishings suffer. 

Lochbuie has a well managed hatchery, aUd can hatch out 60,000 eggs 
annually. He had some fine healthy fry of the soIttio fontincdis imd of the 
Great lake trout of Geneva in his tanks when I saw them. He has put a 
number of the former into some small lochs situated on the peninsula 
between Budha-na-Faoileann and Rudhanam-Fear. These lochs are about 
4 miles from Lochbuie house, and the American brook trout have thriven so 
well in them that it is now no uncommon thing to get them 4 lbs. we^hi 
They are a very game and free rising fish A Great Swiss-lake trout 
weighing 6^ lb& was taken in one of the Lochbuie Lochs. Lochbuie does 
not use glass grills in his hatching boxes, but very fine gravel which is 
boUed before being put into the boxes. ^ The following account d the 
hatchery at Lochbuie is given by Mr Barker Duncan, Secietaiy to the 
Scotch Fisheries Improvement Association, in a paper on Salmon and 
Trout Hatcheries in Scotland, read before that Association on 26th 
November 1884 :— 

This Fishery was established in 1678. It is the property of Lochbuie, 
Upwards of 50,000 ova of salmon, sea, and other varieties of troUt (mlmo 
fontmcUiSy &c.) are annually hatched. The proprietor, every year, imports eggs 
from Norwav, Germany, Austria, and America. There are large ponds fair the 
reception of fry and for keeping breeding stock. The specialty of the 
establishment is the breeding and rearing of salmon and sea^trout (spawned 
from the wild fish caught in the rivers on the property), for the re-stocking of 
the rivers and lakes on Lochbuie estate for sportmg purposes. Large sheets 
of water on the estate, which were utterly untenanted by fish, now teem with 
splendid varieties, and afford magnificent sport to the angler. The proprietor 
not only stocks his own waters, but also sells ova, firy, or grown fish. 

Two proprietors of land and of salmon fishings in Mull, both well 
acquainted, from an experience of many years, with the habits and 
character of the salmonidae, have favoured me with answers to the printed 
queries distributed among those interested in or acquainted with the 
salmon fisheries in the island. One of these gentlemen writes — 

• Since the above was in type, Lochbuie writes me that he has put several thou- 
sand fry of the American White Fish {CortgomM albwi) into Loch Ulag, and that he 
hai also placed fry of the Black and Striped Bass in some of his hili looh% which 
have no connection with waters in which there are salmon. 
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The weekly-close time never has been kept in this difltrict bj the bag-net& 
One can hardly judge whether it is sufficient. I have sent privately to see 
baK-nets during several years, and they lish, so far as I can make out, Sunday 
ana Saturday. They have always some excuse for not taking nj) the leaders. 
The close-time might be earlier on Saturday, so as to give more time and less 
excuse for not taking up leaders. There is little difference in take of fish for 
last 10 years. But mere is no doubt that the fish have fallen off in proportion 
as bag-nets have increased, which was more than 10 years ago. It is the bag- 
nets and their imfair fishing which has, in my opinion, destroyed the fishing 
here. 

As to the ran of fifth he writes — 

The first clean bull-trout are in March and April. Other sort of sea-trout 
in April and May. Chief run of salmon, end of July and in August Salmon 
and grilse begin to run up Baa River from 20th June to 1st July. 

Of District Boards he says — 

There was a District Board, but it was impossible to work it, and so it died. 
I think there are three districts in MulL One would have been enough ; and, 
in fact, the Lochy District should have Mull attached to it, as all the fish 
pass Mull on their way to the Linnhe Loch. The most valuable ba^-nets in 
Mull are those which catch passing fish as well as MuH river fish. Mull 
rivers are small and not of much value comparatively. If the Lochy Board 
included Mull, they would keep things in better order. 

In answer to the question concerning fixed nets, he writes — 

I consider that in rocky shores it is fair that there should be bag-nets (I 
have none myself). I am satisfied that they are useful for the supply of fii^ to 
market But they destroy an unfair share as worked here. They should 
have a few hours longer close-time, and, at any rate they should be obliged 
to repay as much close-ttme on other days as they take and ream the advantage of 
by being unahU to take up their leaders during the appointed close-time. They 
would manage better were that the case, and would suffer nothing. I have 
known a boat go and see them set when ^ey said they could not get a boat to 
take up leaders. At present they pay no attention unless they like. The 
repaymeut of time is the only fair vxx/y to all. 

The other gentlemen to whose answers I refer is a proprietor, both of 
bag-net and ot river fishings in MulL 

He suggests that, in Mull, the last day for rod-fishing, should be the 30th 
September, instead of, us at present, the 31st October, l^cause the fish come 
up the rivers to spawn about the first week of October. He is in favour of a 
close-time for trout from 1st October to 1st April He also suggjeeits that, in 
each District, a law should be in force to the following effect, viz., in the evesit 
of its being too stormy to take up the leaders on the prescribed days, for the 
weekly cloee-time. namely from 6 p.m. on Saturday to o a.m. on Monday, that 
» time corresponoing should be fixed during the week for the weekly dose- 
time. There ^ould be only one District Bt^urd for the whole Island of Mull, 
and this Board should have the regulation of all fisheries both in salt and fresh 
water, including all kinds of sheU-fish. The system of protection is at present 
ouite inefficient There are no watchers whatever. As all IMstriet Bourds are 
always deficient in funds, there should be a 10s. or £\ license imposed on everv 
salmon angler, and the monies so collected should be handed over to the Clerk 
of the Boud for cairying on its work. With recard to the meshes of nets, this 
gentleman is of opinion that the salmon me^ in Scotland (namely three- 
quarters of an inch from knot to knot, or 7 inches measured round the mesh 
when wet), is too smalL It should be as in England, 2 inches from knot to 
knot, or 8 inches round the mesh. Numbers of small fish, he says, considerably 
imder 3 lbs. in weight, are oftentimes found hanging in the present meshes. 
He has himself repeatedly observed this. 

This gentleman also adverts to the habitual non-observance of the 
weekly close-time by bag-nets, and to the systematic poaching iot sea- 
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trout and saknon locally known as 'scringing,' which has terribly 
diminished the number of sea-trout all along the west coast, especially in 
the vicinity of Oban, and among the numerous islands, divided by sounds 
and indented by sea-lochs, where detection is difficult and escape easy. 

A well-known tenant of salmon fisheries, he writes, who had been fined 
several times for having leaders out during the weeklv close-time, told the 
writer that he did not object to being fin^, as it paid him well to have his 
leaders out. There is no one in authority to act in tnis matter at present, and 
if no notice is taken of the weekly close-time, naturally, with such a deadly 
engine as the bac-net, sooner or later, it must exterminate the salmon. It 
would be advisable, therefore, to have coast guard stations at different points 
alonff the coast lines where fisheries are prosecuted. Each station should be 
provided with a powerfol steam launch, in order that the nets may. ht)m 
time to time, be visited to ascertain if all leaders to bag-nets are, as the law 
directs, taken on shore every Saturday evening until Monday morning. Should 
the working of coast guard stations, or water police, be considered, impractic- 
able, gentlemen's gamekeepers (or some other qualified servant) along the 
coasts where fisheries are prosecuted could, with the consent of their employers, 
hold a commission either irom the Crown or the Public Prosecutor, in oraer that 
they may watch over the fisheries. Fishery Boards were appointed in different 
districts, but few of them now exist Their powers abo were very limited, 
and — a most important item — they were almost destitute of funds, as a rate 
levied from the fisheries was found to be unpopular. Consequently, if an 
individual wished to prosecute an offender, transgressing any of the fisheiy 
laws, he had to prosecute the offender at his own expense, which was not 
always convenient Perhaps, the simplest manner of raising funds, especially 
in poor districts, would be to levy a hcense (similar to that for killing game) 
upon all fishers for the sabnonida?, whether by rod or by any other engine. 
Licenses should also be issued (similar to the one necessary for the sale of 
game). Then make it punishable by law for any person or persons who are 
not properly licensed to have in their possession for sale, or expose for sale, 
any of the salmonidse. The law, as it stands at present, is very defective 
with regard to the actual possession of salmonidse. For instance, an individual, 
or a b<^f s crew, may have in their possession a boat-load of salmonidse ; ^ou 
are perfectly helpless to take legal proceedings unless you can swear to having 
personally witnessed the capture of the fish. 

Again he writes about the difficulty of preventing 'scringing' : — 

How is it possible for one or two individuals to watch, along a beach 
extending for several miles, some hundred boats scrineing for herring or other 
fish, and so ascertain that no salmonidae are captured, unless, of course, one 
had an enormous staff of keepers, which would entail a great expense. Some- 
thing must be done, and that quickly, or else salmonidae, which are yearly 
decreasing, will be a thing of the past, unless the legislation is made more 
stringent, and when in force, steps are taken to ascertain that the law is 
properly carried out It is done in England, Wales, and Ireland, why not in 
Scotland, where the salmon fisheries are about the most important in the 
United Kingdom ? It is an indisputable fact that for every salmon and sea- 
trout that is now seen along our coasts and in our lakes and rivers, one saw at 
least a dozen 30 years ago. The Grovemment should also encourage the 
establishment of hatcheries for salmonidee all alon^ our coasts, as this would, 
in a measure, improve and increase the supply of salmonidea, for which there 
is a great demand, both for consumption and sport, and, at present, there is 
no doubt that the demand is greater than the supply. ^ 

As the question of ' scringing ' is a vital question for the west coast 
fisheries for sea-trout and salmon, I beg to repeat here what I had the 
honour to report to the Board last year, when writing about the fisheries 
in Argyllshire and the west coast of Invemess-shire, especially as my 
inspection of Mull has only served to confirm the views which I then 
ez])res8ed. 
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* Scringing for Salmon and Sea-Trotd on the West Coast. 

'The salmon fishing, and still more the seartrout fishing in all the 
Argyllshiie rivers, and in many bays and smaller streams, for several 
miles along the coast, to the north and south of Oban, have been for a 
number of years past terribly injured by a species of poaching known in 
this part of the west coast as scringing." Oban is the great centre of 
this illegal practice, and it is notorious that nine-tenths of the sea-trout 
sold in the fish shops, and consumed in the numerous hotels of this 
beautiful and fashionable resort, during the summer and autumn months, 
are supplied by the scringers. They themselves have no title whatever 
to fish for salmon in the narrow seas and in the bays and sea-lochs off 
the mouths of salmon rivers, nor have they permission from any one who 
has a title. They deliberately and systematically break the law, and 
find law-breaking to be a more lucrative practice than the prosecution of 
their legitimate industry as fishermen for herrings, cod, haddocks, 
whiting, and other sea-fish. This state of matters has been greatly 
encouraged by the fact that, until the recent reconstitution of the Board 
of the River Awe by the Court of Session, there had been no District 
Board in the neighbourhood of Oban for at least fourteen years previ- 
ously ; so that any watching or prosecution of the scringers had to be 
carried out by proprietors of fishings at their own risk and expense ; and 
the cost of watching the rivers, bays, and sounds of a coast so deeply 
indented, and with so many islands, was found to be so great that private 
persons were unable to undertake it. Several memorials, concerning 
the evil effects of scringing and the modes of checking it, were addressed 
to the Home Office and to the Commissioners of Scotch Salmon Fisheries. 
But no adequate remedy for the evil has yet been found ; though' it is to 
be hoped that the newly constituted Boa^ of the Awe, by means of its 
watchers searching and arresting the boats of the scringers when they 
come in to the quays at Oban laden with sea-trout illegally captured, 
may have some effect in checking this species of poaching. The 25th 
section of ''The Salmon Fisheries (Scotland) Act, 1868," which is 
applicable to it, is about as stringently worded a section as could well be 
desired. It is in the following terms : — 

' In order the better to carry out the provisions of the Act of the 7th and 
8th years of Her present Majesty, chapter 95, it shall be lawful for any 
water bailiff, constable, watcher, or officer of any District Board, or any 
police officer, to search all boats, boat tackle, nets, or other engines, 
and all receptacles, whether at sea or on shore, which he or they may 
have reason to suspect may contain salmon captured in contravention of 
the said last-mentioned Act, and to seize all salmon found in the posses- 
sion of persons not having a right to fish salmon, and the possession of 
such salqion shall be held prima facie evidence of the purpose of the 
possessor to contravene the provisions of the said last-mentioned Act; 
provided also that the words " the said recited Act,'' contained in the second 
section of the last-mentioned Act, shall be read and construed as if they 
meant and included this Act and the Acts redted therein. 

'I have often heard the opinion expressed in Oban and in other 
localities where scringing prevails, that it is necessary, under this section, 
for the prosecutor to prove the locus where the fish were caught — ^a thing, 
in the majority of cases, quite impossible to do. But, with great 
deference to this opinion, I confess myself quite unable to see any ground 
for it under the wording of the section, which throws npon the scringers, 
as clearly and strongly as terms can do, the ontis of proving that they 
got the fish legally. Confessedly, they have no right to fish for salmon 
or sea-trout except ouiside the narrow or territorial seas, as fixed and 
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defined by 7 and 8 Ykt. oap. 95, that is outside one mile measured sear 
wards from low-water mark, and the orms is thrown upon them by statute 
to show that they got tbem outside the one mile, not upon the proprietors 
of iisheries or the watchers of the District Board to prove that they were 
caught inside that limit If, however, it shall be held that tlib view of 
tlie proper reading of ^e 25th section is incorrect^ then the sooner a 
clause is added to it, to the effect that it shall not be neoeesary to prove 
the loeu$^ the better. 

'The scringets operate with a strong herring net with a deep bag, 
sometimes fishing fK>m the shoire la regular net amd colide fashion, some- 
times in deep wat^^ having the net between two boats, which make a 
wide sweep and then come together. They thin contravene the law in 
two ways — 1st, by fishing for salmon and sea^trout without a title or 
permission f^m one who has a title ; and 2nd, by fishing for and taking 
salmon by means of a net with a mesh smaller than that fixed by law for 
nets used for the capture of salmon. 8o far back as 1870, the evils of 
this practice of scringing were strongly set before Mr BueUand and 
myself, then actilig as Special Commissioners to report on the eifects 
of recent legislation on the Salmon Fisheries in Scotland ; and, in our 
Beport of 1871, we suggested the combination of a number of l^e smaller 
Fishery Districts north and south of Oban into larger Districts; the main- 
tenance of one or two steam-launches for purposes of protection; and 
the assistance of the county police and coas%UG^ to put down scringing. 
A great deal of evidence was laid before us bearing on the subject, affid 1 
may quote the following suggestions made by one of the laigest 
proprietors in the neighbourhood of Oban : — 

' I wish to call the special attention of the Commissioners to the svstem of 
scringe and splash-net poaching, which prevails to a great extent along the 
shores of the numerous islands and locns on the west coast By the laws 
already existing this is strictly illegal, but as in using these nets men do not 
require to land, and as, to obtain a conviction, they must be seen in the 
act of taking salmon or sea-trout, these laws are, ia, fact, totally inoperative. 
In this district I myself have between 26 and 30 miles of sea coast, and to 
protect this would require a fleet of boats and men out every night, and 
even that would not be effectuaL During the summer months, salmon and 
sea-trout are openly brought by boats to the quays at Oban and other places 
nearly every morning for sale, and the only effectual way in whkh this 
most destriK^tive system of poaching can be stopped, is by throwing on the 
seller the omu of proving tiiat he got the fish legally. This might easily be 
done by giving each legal and <£artered fishing station a bnoid or trade 
mark for their boxes, and to stamp on all receipts given for fish sold, and 
then ^vina the police power to seize all boxes not so marked, and all fish 
for wmch me seller could not produce the stamped receipt of a hnal fish»y. 
This has already been done under the late Herring Acts in Seo&nd (since 
repealed), and under the Game Laws in England ; and as this sort of poach- 
ing is confined chiefly to the west coast, the polioe on dutv at the quays aoid 
iduTOing places would be able to stop the greater part of me illegally caught 
fish Wore they reached tJie market Of course, the brand or stamp would-be 
a trade-mark, and any person imitating it would be tried for forgeiy. 

•The Lochy District Board, whose District comes within l^ese parts of 
the west coast which are exposed to the ravages of the scrringeni^ made 
the following suggestiona at a meeting held on 29rd January 1871 : — 

' The formation of a staff of marine watchers provided with a steam launch 
to put down the depredations upon salmon committed by trawlers within 
the southern limits of the district of the Biver Add and the point of 
Ardnamurchan. 

* This provision is necessary, owii^ to the prevalence of the capture of 
salmon by means of trawl and other nets in the wateca of the &m&d of 
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Jura and Scarba^ Loch Linnhe, the Sound of Mull, and the numerous anna 
of the sea opening therefi-om and adjacent thereto. It is suggested that 
these watchers should be under the control of a general Board, and the cost 
defrayed from an assessment to be levied hy that Board on all the District 
Boards rateably within the limits in question. The general Board to be 
composed of a tepresentative from each District Board. The voting of the 
representatives and the election of a chairman to be regulated in terms of the 
l&ik section of the Act of 1862. 

'The last piece of evidence which I shall quote, bearing upon the 
subject of scringing, is from a letter from the late Mr Thomas Tod 
Stoddart, author of The Angle/s Companion to the Lochs and Rivers of 
Scotland^ which is printed (pages 100-103) in the Report of 1871, by 
Mr Buckland and myself. He there writes as follows : — 

* lUegaZ Filing practised on the Coast of ArgylUhirey dx, — Scringing, as it 
is termed, with mackerel or herring nets, is largely practised near the mouths 
of the Ai^llshire rivers. In dry seasons, during Julv and August, when 
the finnocks and sea-trout show a desire to enter the nresh water ana swim 
about in small shoals close to the shore, ready to take advantage of the first 
freshet, great havoc is perpetrated among them, and that in a manner openly 
and without interference, by the coast fishermen. During the two last 
summers — those of 1868 and 1869, particularly that of 1868 — I had many 
opportimities of seeing how industriously, and with what success, scringing 
operations were carried on in the neighbourhood of Oban, and also at Salen 
in Mull, and of judging also how the practice acted to the prejudice of the 
river fishings in the neighbourhood — those, for instance, of the Awe, 1^ Add, 
the Nell, the Feochan, the Eucbar, the Ajos, and the Knock or Baa. Every 
lawful morning, weather permitting, numbers of those fish were brought into 
Oban bay by boats ostensibly engaged in the capture of herring, mackerel, 
Ivthe, and cuddies, and sold at an underprice through the town. Mr Baird, 
the lessee of the sea fiishings in the neighbourhood, on my asking him why, 
seeing he had an interest in doing so, he did not interfere and put a stop to 
the practice, told me if he did so, it was at the risk of having his bag-nets cut 
and destroyed — the class of fishermen who carried on this system oi poaching 
being both numerous as a body and lawless in their habits. As r^aoxls Uie 
sea-tcout in the Argyllshire rivers, a great falling off in their numbm has of 
late years been ol^erved, attributable, in a great measure, there can be no 
question, to this method of scouring their marine haunts. 

* When 1 visited Oban in the course of last summer, I found no dimi- 
ntition in the practice of scringing ; and I was informed that there are at 
Oban and in the neighbourhood eight crews of scringers, averaging four 
men each. August is, in general, the best month for the scringers. I 
was told that the boats have often from 50 to 200 sea-trout each. 
Proprietors of salmon fisheries in the neighbourhood of Oban should be 
careful of letting any of their fishings to the scringers, or to any persons 
connected with them ; because, if tihey do, all the fish illegally caught 
by scringing outside the limits of the regular fishing will be put down 
to the credit of that fishing, and it will be impossible to touch the 
poachers under the 25th section of the Act of 1868. 

'All the answers I received last year to the printed queries, as to 
increase or diminution in the take of fish on this part of the coast, agree 
that a material diminution has taken place, and impute that diminution, 
in a great -measure, to the depredations of the scringers. One answer is, 
•^ Takes of fish greatly diminished during last 10 years. I attribute it to 
" illegal fishing, both on coast and rivers ; " a second is, "Diminished owing 
'^ to scringing ; '* and a third, from a eonoderaUe proprietor both of lands 
and fishings in the neighbourhood of Oban, " Very much diminished, 
** which I attribute to scringing and killing fish on the spawning beds." 
The remedies suggested are to resuscitate Boards by authority of Sheriff 
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or Court of Session ; that constables, or water bailiffo be employed and 
paid by the Board to see that all ille^ fishing be put down, and illegally 
killed fish forfeited ; that it should not be necessary to prove the locus 
under the 25th section of the Act of 1868, when salmon or sea-trout are 
killed by unqualified persons ; that the county i)olice and the ofiicers and 
men of the coast-guaid may and should be authorised to assist in enforc- 
ing the provisions of the 25th section of the Act of the Salmon Fisheries 
Act of 1868, as was contemplated in a Salmon Fisheries Bill for Scotland, 
brought in in 1861 by Lord Advocate Moncrieff and Sir G. Lewis, the 
62nd section of which provided that — 

' The officers and men of the coast-guard service, and the superintendent 
and officers and men of the county police force, shall have the same powers 
and privileges as are conferred by this Act on any superintendent and water- 
bailiffs respectively, for enforcing and carrying into execution the provisions 
of this Act, and mav at all times, when required, by any person haviiijg 
authority under this Act, aid and assist in carrying out the provisions of this 
Act 

' And that there should be inserted in any future Salmon Fisheries Act 
a section similar to the 2nd section of the Poaching Prevention Act, 25 
and 26 Vict cap. 114, which has been found extremely useful in pre- 
venting game poaching, and which provides that — 

^ It shall be lawful for any constable or peace officer in any county, burgh, or 
place in Great Britain and Ireland, in any highway, street, ot pubuc place, to 
search any person whom he may have good cause to suspect of coming m)m 
any land where he shall have been imlawfully in search or pursuit of game, 
or any person aiding or abetting such person, and having in his possession any 
game unlawfully obtained, &c/ 



THE ISLAND OF ISLAY. 

I finished my inspection of the salmon fishings in the Inner and Outer 
Hebrides with the island of Islay, which is the largest and most 
important of the southern group of the Hebrides. It is 25| miles in 
extreme length ; 19 in extreme breadth ; and its area is 235 square 
miles or 150,355 acree. The population in 1881 was 8917. The 
southern part of the island is cleft into two greilt peninsulas by Loch-in- 
daal which, opening with a width of 8 miles, penetrates the land for 12 
miles in a north-north-easterly direction. It expands into Laggan Bay 
about the middle of its eastern side ; contracts to a breadth of from 1^ 
to 3 miles in its upper part ; and is throughout comparatively shallow 
for such a wide expanse of water. Islay is less mountainous than any 
other of the great islands of the Hebridean group, and its soil is much 
richer, so that it is said that half of its surface might be advantageously 
subjected to regular tillage. The Laggan and the Som are the only 
salmon rivers of any consequence, but there used to be another, called 
the Anaharty Biver, which formerly ran into Loch Gruinnard. But, in 
consequence of some drainage and reclamation operations, its course was 
diverted, and it was made to fall into Loch-in-daaL Since then it has 
been ru'med as a salmon river. In his account of Islay, Dean Monro 
mentions — 

Ane watter callit Laxay, wherupon maney salmond are slaine. 

This is probably the Laggan. Martin says : — 

There are several of the rivers on the island affording salmon. The fresh 
water lakes are well stocked with trouts, eels, and some with salmon. 
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Of these lochs the laigeet is Loch Guinn, aboat 4 miles in circmnfer- 
ence, and the next largest is Loch Finlagan^ two-thirds of a mile long by 
a quarter of a mile wide. 

There are no bag-nets or stake-nets in Islay. At one time there were 
such nets, but the lessee gave them up, as he found they did not pay. 



Bovrmore Pier, 

On the 2l8t July I drove with Mr BaUingall, factor to Mr Morrison 
of Islay, to Bo wmore, the capital of Islay and the principal port on Loch- 
in-daaL The bay here, though well-sheltered, is shallow; and at low- 
water, the present pier is quite dry, so that an extension of it is much 
wanted in order to improve and develop the fisheries. I saw a plan, 
according to which it is proposed to carry out a pier upon green heart 
pUes, a couple of hundred yards farther into the bay beyond the end of 
the present pier. If this plan were executed, there would be a depth of 
7 feet at low water, so that steamers could call and take away fresh and 
cured fish, and the largest class of fishing boats would be enabled to lie 
water-borne, at all times of the tide. The estimated cost of this plan is 
£3300. 

Hhe Laggem, 

After leaving Bowmore we drove to the Laggan, a beautiful little 
river, and walked from its mouth up to the bridge on the high 
road. The river is about the size of the Laxay in the Lews, or the 
Water of Leith at Edinburgh. In the lower part of its course, it flows 
for a considerable distance through a wide flat Its entrance into the 
sea is free and ample, and there is a deep and spacious sea-pool to Uie 
head of which the tide flows. Long ago this used to be the best pool in 
the river, but of late years fish Von't rise in it Indeed, though the 
Laggan is full of fish in the season, they are as a rule very shy. They 
are also smaU, averaging from 7 to 8 lbs. But they have been caught 
with the net as heavy as 23 lbs. The Laggan has a beautiful gravelly 
bottom admirably acLskpted for spawning in the lower part of its course ; 
and is throughout a fine combination of stream and pooL Between the 
bridge and the sea there are no stretches of useless, shallow, streamy 
water. It is all good. There is a pool, <Salled the Eyper Pool, above the 
sea-pool, and above that again, a long deep pool, with a number of 
boulders in the bottom of it, termed the Box PooL It is said to be the 
best on the river. An eye-witness told me that about 20 years ago, he 
had seen 40 salmon, some of them upwards of 20 lbs. weight, taken out 
of it in a single haul of the net There are at least 20 nice looking pools 
in the river, and yet so far as I could learn, it does not yield above 50 
salmon to the rod annually, and perhaps 4 times that number of sei^trout 
The factor has killed 5 fish in a day on it ; and 40 years ago, takes of 10 
and 12 fish a day are said to have been not uncommon under &voumble 
circumstances. The river belongs to Mr Ramsay of Kildalton. It is a 
very late river ; salmon and sea-trout not ascending until l^e middle of 
July. August is the best month. 

TheSom. 

After leaving the Laggan we drove to the Som, a river rather more 
than half its size, which also falls into Loch-in-daal. The fish in this 
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river are said to rise more freely than those in the Laggan, and I was 
told by an old keeper that he had known, some years ago, 8 salmon 
taken by a single rod and several lost There is a tweed mill about two 
miles from the month of the Som, and there is a waterfall just above the 
mill which has been blasted with a view of letting the fish up. But tiie 
channel made is too narrow and is much encumbered with sharp blocks of 
stona It is also too steep and has too much white water in it There 
is, however, a narrow natural channel on the right bank of the stream 
which might be widened and deepened so that fish would be able to pass 
up ; or, a still more effectual plan would be to build a subsidiary dam of 
concrete across the river just above the bridge. This should be 2| or 3 
feet high. There is a heck on the intake-lade leading to this mill ; but 
none on the tail-lade. 

Loeh Chdrm, 

Loch Gtdrm, as already mentioned, is the largest sheet of fresh water in 
Islay, and is connected with the sea by a large bum or small river, which 
falls into 8aligo Bay, on the west side of the island, after a course of about 
a mile and a hall I drove 7 miles, from Bridgend Hotel, to iiispect it 
and the stream flowing out of it The loch is 4 miles in cireumference, 
and is in general shallow, the deepest part not exceeding 9 feet It has 
a sandy bottom, and in stormy weather this sand is stirred up so as to 
make it almost unfishable. The day I inspected it, the water was like 
pea-soup, there having been a good deal of wind and rain previously. It 
contains very fine red-fleshed trout from 2 lbs. downwards. A little 
above Loch Quirm, and connected wil^ it by a large bum, there is a 
beautiful little lake, called Loch-arChor, which also contains trout of good 
quality. In old days, both Loch Guirm and the stream that flows from 
it are said to have contained abundance of salmon. ^ Now, they are salmon- 
less ; and I was told the following story by a native of the island con- 
cerning the cause of their sterility. Long ago, in the days of St Patrick, 
both stream and loeh abounded in salmon, and a fisherman had promised 
the Saint the first salmon he caught in the former. But the first fish 
turned out to be a big one, and the fisherman thought it too good for the 
Saint, so he determined to keep it for himself, and give the Saint the 
next one. The second, however, was even bigger than the firsti and the 
fisherman could not make up his mind to part with it ; so he thought he 
would give the Saint the third fish. This proved to be an eel, which he 
presented to the Saint^ who, naturally indignant at the slippeiy trick 
played upon him, declared that in all time to come no salmon should be 
found in the stream. I was not told why St Patrick cursed the un- 
offending waters instead of the offending fisherman. Possibly he lost 
his temper, as even holy men have done before and since. But to be 
promised a salmon and to be put off with an eel was enough to try the 
patience even of a Saint I do not know whether the above story appears 
in the Ada Satictorum* But I give it as it was told by the son of a 
local gamekeeper who accompanied me as guide to Loch Guinx)* I was 
curious to see the stream where the Saint had been so scurvily treated, 
and I got mv boatman to row me to the foot of the loch, wher^ I landed 
and foUowea the course of the stream from the loch to its junction with 
the sea at Saligo Bay. When I saw it, the loch was quite choked up with 
a dense growth of weeds a little above the point where the stream issues 
from it This thicket of weeds ought to be cleared away. The stream 
itself is about 12 feet wide, and, as it was about 3 feet below its ordinary 
autumn and winter level when I saw it, there must be plenty of water at 
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these seasons to permit the ascent of salmon. There is some good 
spawning ground in its channel It ought, however, to be pooled at 
intervals throughout its course by the erection of small dams across the 
bed, beginning at a point where a rock extends over nearly the whole 
breadth of its channel. A littk bek)W this rpck» there is a perfect forest 
of tall reeds entirely covering and blocking up the course of the stream, 
quiie impervious to &h« and extending, in one unlnrokeA ma^s, for 
Aeveral hundred yards. These reeds, I was informed, die down in winter. 
But if it is .wished to give salmon and sea-trout free access to Loch 
Guirm, which covers nearly 700 acres, the channel of the stream con- 
necting it with the sea shoidd be kept constancy clear and unobstructed, 
aod ife would be easy to cut down these leeds with a long handled sickle, 
and to carry them away. Below this, the stream remains free of weeds, 
dl the way down to the sea, the channel becomes steeper, and it assumes 
more of the character of n large Highland buiiL At its mouth, however, 
just above high-water mark, it is much choked up bv large stones which 
might easily be removed. A little further up, the channel is crossed by 
a bridge formed of a single large stone. A dam about a couple of feet 
high d^ould be formed just below this bridge, as above it there is a broad 
ahsllow part of the stream which ought to be deepened in order to 
facilitate the ascent of salmon. A little above Loch Ghiirm, and con- 
nected with it by a considerable stream, there is a smaller loch called 
Loch-a-Chor, If it were wished to open up these two fine lochs to 
salmon, the stream between Loch Guirm and the sea should be cleared of 
weeds and pools formed in it as resting-places for the ascending fish; and 
(he stones in its channel just above high-water mark should be removed. 
If tbes0 improvements were carried out^ I have no doubt that the Saint 
would relent, the curse would be removed, and that salmon would get up. 
It might also be advisable to make some hauls of the net in Saligo Bay, 
into which the stream from Loch Guirm falls, and to take some pairs of 
salmon ready to spawn, and place them on the gravel in the stream below 
Loch Guirm, and in that between Loch-a-Chor and Loch Guirm, as the 
smolts bred in th^se upper waters would naturally, after their descent to 
the sea, attempt to return to their birthplace as grilse and as salmon. 



I have the honour to be, 

Your obedient servant, 

aechd. young, 

Jntpector of Salmon Fitheriu for Scotland* 



Thb FiaSERY BOAM) FOR Scotland, 
Edinburgh, March 15, 1886. 
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NOTE I.~APPENDIX G. 

LOCAL MOVEMENTS OF THE SALMONID-E. A Paper read at 
the Haif-Yearlj Meeting of the Scotch Fisheries Improvement 
Association, Edinburgh, 80th November 1886, by W. Andbbson Smith, 
Ledaig, Argyllshire. 

The general movements of the Salmonids, in sea- water more especially, are 
60 litUe known that it may help the subject if I endeavour to bring together 
a few facts concerning those frequenting the waters of this part of Lorn. 
Even should the facts in themselves not be absolutely new they may 
corroborate, or suggest new departures for, the facts gathered by, or the 
observations still to be made by, other inquirers. 

The great water-way of the Linnhe Loch furnishes an admirable ground for 
the student of this particular class of fishes. For the lochs that form sub- 
waters are so extensive and so wide apart, that the various fishes have ample 
range and sufficiently diverse conditions to differentiate to a remarkable 
extent, quite enough to be readily distinguished one from the other by 
unscientific but otherwise skilled and practical observers. It in the case of 
the herring, — as is assumed on presumptive evidence, — the varieties are 
mainly produced by variety of feeding provided by each loch or range of 
feeding ground, this can scarcely be the case with salmon, as this fish cannot 
be said to feed to any practical extent in fresh water except in its early stages 
as parr and smolt, when it is just possible the peculiar characteristics may be 
given, however difficult it would be to distinguish them at that stage. 

At any rate the salmon of the various rivers from the Lochy to the Nant 
graduaUy find their way into I<och Linnhe, and thence apparently proceed in 
a great body out to sea beyond MulL What they do there it would be 
difficult to assert positively, as facts are greatiy wanted in this connection — 
but the probability is that they go to fatten upon the herring, as most other 
fishes do that are greatiy voracious. That tiie salmon must be of such a 
character, is abundantiy evident from its rapidity of growth when once it gets 
to salt water. 

These fish go, not in one, but in various shoals through the season, and 
commence returning early, striking Mull near Lochbuy, and thence advancing 
by Kerrera towards Loch Linnhe. The consequence of this is, that the man 
who some years ago commenced a fishery on the island of Kerrera, levied 
virtual blackmail on the shoals that passed on to all the higher rivers, and 
made a marked difference on the fishings of such rivers as the Awe. 

As the shoals passed up Loch Linuhe the fish of the Loch Etive streams 
first left the main body, and then those of Loch Creran, Loch Leven, Ac. 
Those of Loch Etive hod thereafter to divide as they reached the Nant, the 
Awe, and the numerous other salmon streams that enter that noble loch. 
Now a remarkable but recognised thing is, that while the mouths of the 
Nant and of the Awe are dose alongside, the fish of either will not enter the 
other beyond a certain point. Thus, those of the Nant may enter the mouth 
of the Awe should the water of the former river be too low to permit their 
ingress at all — but they will not proceed beyond the mouth. Again, the Awe 
fi^ have been caught at the head of Loch Creran but not m the Creran river. 
They may blunder so for as to miss the mouth of Etive, but they apparentiy 
soon discover their error, and. return again upon their course. The difficulty 
of finding the entrance to Etive or Creran is not little, and it cannot be 
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wondered at that a few fish oeeadonally fiul to leave the main body along 
with their comrades. Bat it ii to be wondered at that» finding oat their error, 
thej shonld start o£f again to repair it 

When the fish come in towards the shcnre, they may be taken in the nets 
at Donstafihage Bky before entering the Etive Loch, and again in Aird's Bay 
before entering Loch Creran, bat once they have entered these lochs their 
coarse seems to be straight np towards the head in the case of Creran, or 
towards the Awe and Nant in the case of Etiye. We are not aware of any 
case (except (me) in which salmon have been taken in these lochs in shallowish 
water or near the shore. Those who ** scringe " or seine for sea-tront do not 
find the salmon amongst their prey, nor do we believe thajt the salmon delays 
in ordinary cases between the month of the loch and the month of its own 
river* A Mend informs as that only twice in twenty years has he seen a 
salmon leaping in play in lower Loch Creran, and we have freqnently 
observed the swift coarse of a salmon near the surface of the water in mid- 
loch, going straight towards the head of the loch withoat halting. 

The sea-tront on the other hand» keep close inshore, comparatively speaking, 
and lay themselves open to the operations of the scringers. At regnlar 
intervals, more especially at spring tides in Jane and July, the sea-troat pass 
slowly upwards along the shore to their various rivers, continuing to do so on 
till October. By the middle of November they have mostly left the fresh * 
waters. 

These shoals of sea- trout open up questions of great interest most difficult 
to answer. *' Sea-trout " they are all roughly called in the West of Scotland, 
but they undoubtedly represent several species, and perhaps many varieties. 
Not on^ have the fish of each several stream a character of their own, but 
they are found intermingled with the Salmo fario from the smaller streams, 
that have taken to the sea, and in consequence donned a livery of silver more 
or less pronounced. These include the common 8al$no fario, as well as the 
species estuariui, which may be considered as intermediate. We have little 
doubt that the Saimo fario takes to the sea at certain seasons, when we can- 
not find a single representative in the small streams that enter the Western 
Highland lochs. We have found them amidst the sea- weed at low water, 
where the stream struggles over the salt- watery shore ; while we could not 
find a single point of specific distinction bet\'een the silvered specimens 
amongst the shoals of sea-trout and their dark-coloured congeners in the 
bums. It has long been well known and thoroughly proved that the external 
colouring and superficial characteristics of fishes alter readily under changed 
conditions ; and the marked differentiation evident amongst the various fishes 
of the difierent streams, as well as between the same fishes in the said streams 
or o£f them in the salt water, point to great facility of alteration and mobility 
of physical characteristics. 

We have also taken in certain streams fishes that we would have called 
sea-trout but for their complete absence of silver colouring, the marking 
pointing to them as bull-trout 

These we are disposed to consider sea-trout that have remained long in 
fresh water and lost their silver coat, as the Salmo fario acquires it in the 
saltwater. 

These sea-trout shoals are most voracious ; we have taken young herring 
in quantities, and squids also, from their stomachs, and this may be the 
reason they keep towards the shore in their progress river-ward, in place of 
rushing thither in mid-loch. 

The salmon, on the other hand, when it approaches the shore is not bent 
on feeding, although we have heard of them being taken by boys with lines 
baited with sand-eels for flounders. They are like our best herring, which 
are no longer on the feed when they approach the shore for spawning 

X 
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purposes. It is edtremelj diffleoM t» obtam &cis iragiteAigf. 
proper, or to distingiiish them from ths fish of the ttfbn in^ifae'vkiaul)! e0ttR 
coast where they are captured. Mull and tbe other ialatidd^hsirbiEivtoSf wkd 
plenty of fish of their own, or else we might seek to aBem:tailiiwfait issd'lhey 
are supplied with when they first make the sovth shares (£ MQ^^ihuAxit ini^ 
to Looh Idnnhe. These fi^ are sent to tiM South lintouoked^janiibiheiefoite 
tiie question remains unanswered s6 far as we sareieoiHseKtied. tBwfc wwf a iA 
to direot special attention to the points helieving ail we do vthat ^eteinalQ 
goes to sea in pursuit of the herring* whose oily- natuxa stqiplies ttosioh tod^r 
of the salmon with its heavy iuioes, unldl the fish heooimeAtso"t9ox9edJand 
pl^thorio with its wealth of feeding that it heoomesa poe^rtorttmrfbraaile 
that is erer ready provided to prey upon any rich conslitatioiij r. Thtspteeite, 
and its instincts of reproduotion, drive the body of firii iram tbeirieh feeding 
grouuds of the outer waters in towards the rivers, iu, wiiiQh;ii|lthk>u|^iiiiMy 
may swallow some trifling articles of food, they may yet be said lo iif»iqMo 
their plentiful fat until — reduced to famished 'and voraciotia deeletoOft-^Mtdy 
onoe more, as halts, seek the outer waters, aitd the abundant: iMiriiig hfttvest 
that awaits their onslaught ; </ 

The £act that a fish will return in six weeks to its native river.many.pe—i n 
in weight additional, points to a rich and plenttful supply of.noipishmetii, 
. that only this "* rabbit of the sea," as it has been termed-*4ho herring^^^prolific 
and nutritious, could possibly supply to such vast shoals of large *8itd 
voracious fish. , - i 

. Had the salmon hunted in isolated bodies like the saoall dto^ of ara«4roitt, 
that do net apparently go so very far out to sea,* and are more teadily 
supplied with an omnivorous diet, it mi^ have been possHiletoiunderstaiid 
their living on a mixed and widespread table. But their oomiag ito^athenin 
watotx important bodies, increasing as they pass seaward, points to animportant 
food si:^ply, that only the herring shoals, never absent from < these- duter 
waters, can well be supposed to constitute. . > [h 

The study of the food of most animals goes a long way to ehioidstB the 
principles that actuate their movements, and we wish to direct attentioB to the 
apparent faict that the salmon returns to the rivers* and streaBsa wilh sueH a 
store of vitality that it virtually carries them through the period of geetetion 
and spawning, and consequently what it may oat' may not eat is these, watsrs 
is a matter of trifling economic import. What we wish to diaoover is whatiker 
facts have been or are forthcoming t» settle if this adble fish preys, like the 
bulk of our food fishes, upon the herrings as thereby we would arxiire .«t 
another definite principle whereby its movements could be somendnit 
caleulated. . 

For the division of salmon in most rivers into lacing, sununer, and' autumn 
migrations may be necessitated by the difficulty of procuring mturiflhment ier 
the whole salmon population of a river in one great body, and tfaceugh our 
modes of fishing out certain migrations we mxy really be lessening the power 
of a river, not by lessening its fish capacity, but by tOio great ccmoai^iationpf 
the fish shoals, that ought naturally to be spread over the year* Wei have 
looked upon the sea as inexhaustible, nor troubled ourselveS' about how. or 
where the sea-salmon can derive nourishment, but the salmon will douhtiess 
have arranged this to its own satisfaction long ere we set about altering the 
conditions of the problem by unwise and inconsiderate fishing. 

In this connection it may be well to add that the sea-trout, while &eeiy 
devouring herring-sile, does not apparently return so plethoric, nor so capable 
or willing to starve in fresh water. It is one of the most formidable eaeAiies 
of the salmon, eating it in quantities in the early stages; and while the 
youngsters can escape the voracity of the kelts by seeking shallow waters, the 
sea-trout is only too well fitted to follow them thither. The undue protection 
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,|[^(j^t^y;eiti9i)i^of tt^ ^9ei^-ti;9ul; ip ft mc^titer to wj^oh ,c^^^ attei^timi f^opld 

be given. It can people str^aoia to which ihe Barmen cannot asp^ei iut it 

levies heavy tribute from the nobler fish, and it may be weilto ask oiurselves 

whether the cultivation of the Bep,-trout oontenninouely with ihe sa&^pn in 

. 8^^ wfit^ i8,nptrim attempt "to eat our cake and haye it,'*' tn ti^i smaller 

I jriye^e). ji^id :8ti^eai^s the. sea-tirout is jprobably the more valuable econonjic 

^, u4i^bitant.of th^ two, but in larger rivers it may be found that its presence is 

^iU^hased at too great a price. At any rate we are satisfied from our own 

ooservation that the habits of the two fishes are markedly difierent, and that 

in the case of *the salmon the estuary, of a rtve^ iu such a water system as 

Loch Tiinnhe may really and truly extend beyond, the island of Mull. 
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BENEFICIAL RESULTS OF ARTttlCIAL SALMON CJULTXJItfi ON 
, THE SALMQN FISHERIES IN THE MARITIME PROVINCES 
OF Canada, from the Report of Mr Wilmot, Superintendent of Fish 
' Culture for Canada. Ottawa. 1885. ' 

! . .. t • . 

"^ The amuud Reports, and the statistics alluded to, will show :-^ 

(X)(Thai; in th^ fishery diviai<Hi8 of the counties of Qaspe, Boaaventute, 
Restigouche, and Oloucester, in the Provinces of Quebec and New Brunsiriok, 
which border upon the Bay des Ch^eurs, where the benefitir from the Gaspe 
and Restigouche salmon hatcheries have been regularly applied tince their 
.^^mmeneement im 1874 and 1675, the official returns from IBai io 188S 
; innluaive, ehow an increase in the catch of salmon in thoae counties collectively 
.jssrfc^ows: — 

40^ per cent, increase in 1883 over 1881. 

84| per oent. increase m 1888 ovar 1882. 
. (3.) That in the Oaspe sub-division, in the Province of Quebec, which takes 
in the several rivers which have been stocked with salmon fry from the Gaspe 
Hatoksry the offioial returns from 1881 to 1883 inchusive, show a continuous 
jtaoreasa in the catch of salmon there as follows :— * 

211 per cent, increase in 1883 over 1881. 

84 per oent. increase in 1883 over 1883. 

68f per cent increase in 1882 over 1881. 

(8.) That in the Restigouche sub-divisions, partly in Quebec and New 
Brunffwiok, which take in the tidal portions of the Restigouche River and a 
part of the estuary fishing ; where the proceeds of the Restigouche salmon 
hatoheiy have been regularly applied; a steady increase in the sahnop catch 
i9 showm by the returns as follows :— 

41 per oent increase in 1888 over 1881. 

4J^ per cent increase in 1883 over 1882. 

(4.) That in the North Sliore divisions in the Province of Quebec, namely. 
Ckfdboat^ Trinity, Moisie, Mingan, Natashquan, Washeecootai, St Augustin, 
and Bonne Esp^rance, where no benefits from artificial salmon breeding eould be 
applied (except on the Saguenajr River), the returns from 1881 to 1888 
inclustve show the catch of salmon to be as follows : — 

^ per oent decrease in 1882 under 1881. 

34 per oent decrease in 1883 under 1882. 

(6.) That while the above-named North Shore divisions collectively show a 
ftdling off in the catch of salmon ; yet that portion of the Sagnenay division, 
which takes in the salmon fisheries of the Saguenay River ; where the proceeds 
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of the TaAounaeHatolMrj ha;ve been given to its braaohet ; the same letunMii 
witldn tiie nme yean, show an inciease as follows: — 

66 per eeiit. increase in 1882 over 1861. 
' lU per oest increase in 1886 over 1881. 

(6.) That in the Northumberland fishery district in the Province of New 
BnuMwick, which takes in the estuary and river fisheries of the MirHmicfai 
River, npoa which a sahnon-breeding eBtablishment has been in operaction 
rince 1676, the retuns show an increase from 1861 to 1888 indisive, in the 
catch of sahaon thus : — 

9h per cent increase in 1882 over 1881. 

16 per cent increase in 1888 ovmr 1881. 

(7.) That in the following counties in the Province of Nova Scotia, namely, 
Annapolis, Cumberland, Colchester, Guysboro, Halifax, Hants, Kings, Lunen- 
burgh, Pictou, and Queens, in the rivers of which young salmon fry from the 
Bedford Hatchery have been distributed since 1876, the official returns 
show a large increase in tlie salmon fisheries from 1881 to 1883 inclusive as 
follows : — 

160 per cent increase in 1882 over 1881. 

120 per cent increase in 1888 over 1881. 

(8.) That in the following counties in the Province of Nova Scotia, namely, 
Antigonish, Cape Breton, Digby, Inverness, Richmond, Shelbume, Victoria, 
and Yarmouth, where salmon fry have not been planted from the hatcheries, 
the returns show a very smaU increase in the salmon catch from 1881 to 1883, 
when compared with the counties where artificially-bred fry have been planted, 
as follows :-*- 

46 per cent increase in 1882 over 1881. 

40 per cent increase m 1883 over 1881. 

Thus it will be seen that in every instance where the localitiea have 
received Biq>plies of artificially bred fry, a large increase in the catch of 
salmon is shown over those that have not received supplies of young salmon 
from the hatcheries. 

Now, whilst these official returns for 1881-^2, and 1883 give undoubted 
evidence of an increased catch of salmon in all of the districts in. the several 
Provinces where artificially bred fry have hem planted since the commence* 
ment of their propagation in a small way in 1876-76, and 1877 ; they also 
show a decided decrease in the catch of these fish, at the same time, in the 
several districts where young salmon have not been planted. It is nevertheless 
a deplorable fact that all the salmon fisheries in the Atlantic Provinces have 
fallen off to an alarming extent from the general returns of former years. 

It is not intended to be put forth here that this improvem^t of the salmon 
fisheries in the several districts where only moderate supplies of young salmon 
have been deposited in the rivers from the hatcheries has been brought about 
wholly from artificial breeding ; and it must not be gainsaid eitlior, that these 
fish-breeding institutions are not entitled to a fair share of the credit for the 
results shown by these returns ; for it could not so happen by any law or freak 
of nature of an accidental or co-incidental character that such a preponder- 
ating difference could take place between the various waters that were 
artificially stocked and those that were supplied by the natural process alcme. 
Therefore it is but reasonable to conclude that the improvement in the fishery 
divisions described must have been the result of the influences of the natural 
and artificial methods of propagation combined, and this is all that has ever 
been advocated by the practical, intelligent, and honest supporter of the 
science of artificial fish culture, as being a most useful adjunct, and an 
important subsidiary aid to the natural method which has been and is now so 
seriously interfered with by such a multitudinous number of destructive 
agencies as almost to forbid the possibility or power of man to control. 
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I cannot find words more apposite to describe the ruin going on in the 
fisheries, or to give the canse and the remedy for the evil than in a former 
Keport of the Inspector of Fisheries for New Bmnswick. I therefore quote 
briefiy from it, where speaking of the alarming decrease in the stock of all 
anadromous fishes that frequent the waters of that Province, he says : — * They 
' show beyond a doubt that this decrease has been brought about by wasteful 
' and extravagant modes of fishing in some places, and by 'overfishing and 

* insufficient protection ever3rwhere. They show that these causes are still 

* actually at work— that fishing operations are annually extending, while 
' protection is annually becoming less ; that aU the causes which follow in the 

• train of rapidly-increasing population are in full and increasing activity. 

• They show liiat everywhere, except where artificial culture has arrested tiie 
*• decrease, the salmon fishing is in the same danger/ ^ 



NOTE m., APPENDIX G. 

THE BIENNIAL SPAWNING OF SALMON. (The Buckspobt Expbei- 
MENTs.) By Chables G. Atkins, from the Transactions of the American 
Fisheries Society, 1886. 

After the organization of the establishment for the collection of eggs of sea- 
going salmon at Bucksport, on the Penobscot river, in 1872, it was one of the 
earliest suggestions of Professor Baird that we should attempt as occasion 
might offer, to obtain evidence bearing on the frequency and duration of the 
salmon's migrations and its rate of growth. 

To carry out these suggestions it seemed requisite that observations should 
be made on individual fishes at successive periods in their lives ; yet, what- 
ever means should be taken to secure and identify them must, it was evident, 
not prevent free movement in the open river to and from the sea, or interfere 
in any way with the development of their functions or their regular growth. 
They must be distinctly and durably marked, yet in such a way as to do them 
no injuiy. The cutting of the fins would answer the purpose only in part, 
since it would not afford a sufficient variety in form to enable us to distinguish 
a great number of individuals. Brandhig upon the side of the fish was 
thought of and even tried, but the serious mutilation[that befel the first fish 
operated on, and the extreme probability that those marks that were so lightiy 
impressed as to do no injury to the fish would soon become illegible, or 
so nearly so as to be overlooked by fishermen, caused that method to be 
abandoned. A metallic tag, stamped with a recorded number, appeared to 
offer the greatest promise of success. The first tag tried was of thin aluminum 
plate, cut about half an inch long and a quarter wide, and attached to a rubber 
band which encircled the tail of the fish. It is possible that most of the bands 
slipped off, and that those which were tight enough to stay on cut through 
the skin, and produced wounds that destroyed the fish. At any rate, no 
salmon tiius marked were ever recovered. 

The next method employed was the attachment of an aluminum tag by 
means of a platinum wire to the rear margin of the first dorsal fin. This 
place of attachment was chosen because, being near the middle of the fish, it 
has less lateral motion when the fish is swimming than any point nearer the 
head or tail, and because the tag, lying thus in the wake of tiie fin and close to 
the back, would be better protected from contact with foreign objects than 
elsewhere. The attachment was effected by placing the fish upon a narrow 
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til>l6, 'coi!i£iiiiig it b^ stydps, imd pieroi&g iSk^ ^im mdmbrkne ^'Hm Hn 
b^fwoeia the laat and nexft to the last roy, by means of » nftedle; into t^e: tf^t 
of which wad threaded the wire alread)^ oonneotod with the ta^ ; 4h6( otidv eV 
the w^e were then* twierted together, ao as to form a \o(jp^ and neatly triionied' 
with 8cid$ors: Tte tn^d w^re staihpM with £es. Thia mode of hiaifldiig'kaBi 
been! ' fiidhere^ to In all stibeeqiieiil; expedm^its of th^ kind, wi^ nochaoge 
ekd6pt that the aluminum tag has been replaced by one of platiniim. ^ 

The ittarMng was alwdyis dbne in th^ fall, after the fish had been Tel]«»^adbf 
their spawn. They were then liberated, either "in tider water or in fireah water, 
i«iiien6e egress tothe sea was easy. , . , , ^ , 

Of the sahnon marked with rubber bands in 1872, as has been %aid,-iuiiitg 
Wttfe recovered; Ik Nbv^ber 187», t!he^e were marked 891 salmon. Ij>4*e 
ensuing year rewards wer^ offered to th^ fishetxtien for tha- rsttunt ^ aiiy' 
marked specimens. In response, there were sent in to the station twenty 
salmon* the first in January (taken in a smelt net), and all the others in April 
and May. All of the twenty retained the wire, by which they were with 
certainty recognised as having been marked in the preceding autumn. 
Sixteen of them still retained the tags. One of them was found to have lost 
eight oimces in weight, ei^t e^ers had lost' frdm one to two pounds each ; 
all had fallen away in flesh since November. The males had faded in colour ; 
iSik hoolks on their lower' jaws were still pi^esent, but had decreased juuohtiil' 
pbe. ' Ilie feib^es had reg)uned ibeir bright silvery colour to e gi^eot extent ; 
in their ovaries were the germs of the next litter of eggs^ but tiiey wore every 
small. No food could be found in the stomachs of either sex. It was quite 
eirideht fi)6m' their condition tlidt these tishes -eould not havci bean totUeir 
fd^ding grounds' during the winter. Twelve out of the ^waiity were' takesn m. 
^e Penobscot above Bueksport, and nine of tiiese' were^taken si Yeaziev 
tw^ty-five milted iabove Buek^p^ in close proximity to Ihe first eeriovB. 
obstacle they would encounter in asdendixig' the river. Salmonon thsir coUr: 
cbiibn should b^ bound tbw>arda tllef sea, mid had' they^ as may have been^lhe 
ca6« Wi^ some, reached th^ tipper waters, it is quite Innposaible thait theyl 
oouM have beboiUe breeders the same year. That all thes^ MtelFerB dnof^ped) 
dowti tb the sea beibre the 1st of Jime, we may conclude fcom die iact^ thati 
alUr that date no m6r^ were captuvod. Dtcriixg the whold yctar aota oinglai 
marked fish was recovered or repdrted, tliat had in any degree! m^ndad- %aBl' 
th6 oondiiion in which it was releiksed the precedhig as^tumn. i i i i 

' In 1B76 th^ offer of a reward was renewed, aadd this time reMted m the: 
rscov^, in Miiy and June, of eight 'i^p^caknens, atad among oiirlu»editig^sht 
there was fotind in the aututnn anotJber whose mark liad* escaped. €bsel?hMM& 
at the tiine 6f cA][)t6re. Of the nin& ^h, four were fanales, three juales^ an^. 
t^ nol de^nnined. They were all of good size, weighing j^om 16 to:^d4 
pounds^ ahd meastirihg 94^ to 40^ inches in lengthy and were all Sat and. 
appiff^tiy healthy. One of the females was placed alive in ouv inckuiiuFe and 
gelded in thd lull ab6ut 11,M)0 ejggs.' Unfortunately^ the ta^ supposed to. 
have been godd aluminum plate, proved deficient in durable propeptie^t 
beo^e (as wb leaded by direct observa;tioiL) week and brittle after ashorti 
1^^ in Wikler. All of them had fallen off from those specimens, and W€( could, 
n^ th^^fore trace th^ record of the individual salmon, but th^ wire remain^ii^ 
and proved beyond question that th^e salmon, were marked and released Ia. 
N^v^fiiber 1878, as none otheis had up to tJus time been marked in the ^alue 
makiiier, and none at all marked in 1674. They had thus been absent eighteen 
or nkiiktoen months, and had (we cannot doubt) passed the intervening Qiontih6«{ 
induding the summer of 1874, mainly on t^eir feeding pounds in the seai.i 
Tlie^ «xperiment was repeated in 1875 and 1880, with platinum ta^s, which 
pixyVed duirablo. 

Jn 187^ tterd were marked and released in tide water, ^ Buck9pQi::ti. 



Digitized by 



Google 



of the F%8iim% Bowrd for, SeoUmd. 



m 



852 salinoa.iln iihd sjMiiig of 1676 a considerabld number of Ui^se wev^ 
taken lioj Um rmr ; but witJioot oxception tbej we^, w in 1874 sU pooir« In 
IW!/} thi^ft apecbnons were reeoreced, all in ^ood condition an4 of larger ^ize 
th^.lH^lm). ireleaaedi The &^, No. 1019, waa cangbt on Cape (jeUison in 
Ai^sii. ^bjfl WM^ a Innale ^eh ; before pawning i% weighed 21 pounds 
C> Pimium* end «( time' of releaee in pounds. When retaken, seventeen mpntba 
la^iil'Weigbed.^a^.poimdt. The second individnal No. 1010, wfts also a 
io/mhn >i«ieigfaed iMafare ^^wning IH pounds ^ ounces, after spawning 
l^petmb ^onnoes, and onkreoaptuire in Lincoln viUe, nineteen monl^^ later, 
30i j^Ounds 6 ounces. The third individuel was also a female ; weighed 
20i3^«««MlSf5::euttcee before spawning, 15 pounds on release, 9#d 20 pounds pn 
refi»»pture:iii I^incQlnj^ev nii^teen months later. The results of this second, 
experiment supported tl^ conclusions drawn finnn those of the first in everj 
particular. 

The salmon marked in 1880, numbering 252, were released in the fresh 
waters of Eastern river, a small branch of the Penobscot. The distance from 
the point of liberation to tide-water was two miles, and the only impediment 
a dam, over which they could easily go down in the spring, or at any high 
water when the river was not very low, but which during the winter must 
have conj^titutpd a ^erioi^ u^pediment. There is reason for tiiinking that the 
larger part of these pabnon remained above the dam until the spring floods. 
A small rcjWard was offered for the return of ^sh or tags taken the next spring, 
and twelve tags were received. J^ine^ of the fish bearing them were weighed 
and found in every instance to have fallen away in weight since marking. 
No fulJI^. pr partially xne^ded fish were obtained or heard of that year. But 
in June lrff?2, five prime salmon were rec»>vered bearing the tags affixed in 
October and November 1880. The following statement shows the date for 
ea^ch pdiyi^ual r,—^ 

KECOKD OF MARKING. 





, t : 






Weight 


Weight 


Weight 


No. 


Date. 


Sex. 


Length. 


before 


of 


on 


• ;-.. .. 








spawning. 


eggs. 


release. 


'\ • 


1880. 




inches. 


lbs. oz. 1 lbs. oz. 


lbs. oz. 


1135 


October 28. 


F. 


80 


9 7 ; 1 15 


? ^ 


1^86 


October 28. 


F. 


30 


9 6 ' 2 1 


, imt 


Nownibere. 


¥. 


36 


17 12 1 8 8 


14 8 


1248 


November 6. 


F. 


32 


10 5 1 2 6 


8 


1247 


November 12, 


M. 


30} 


1 


8 8 


] .. • 


RECORD OF RECAPTURE. 








No. 


Date. 


Place. 


Length. 


Weig 
lbs. 


ht. 
oz. 






' 


1882. 




incheif. 






1185 
1186 


Jane 20. 


Bucksport Center. 


34A 


16 


8 




' ' 


June — 


Seorsport. 


35* 


17 


4 






1289 


June 22. 


Sandy Point 


39± 


21 









1248 


June 27. 


North Bucksport 


39 


21 









1274 


June 23. 


Frankfort 




14 


12 





The results of this third experiment coincide, it will he seen, with those 
of the other two, and thej leave little room for douht that it is the normal 
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habit of the Penobscot sahnon to spawn every second year. Had any con- 
siderable number of them recovered condition in season to retom to the river 
for spawning the year after their first captore, they would hardly have 
escaped detection altogether ; indeed, they would have been much more likely 
to retain their tags, since they would have borne them only six or seven 
months, instead of eighteen or nineteen. This view is further supported by 
what we know of the reduced condition in which the end of the spawning 
season finds the sahnon, the short time, only six nionths, that intervenes 
between the spawning season and the time for the next ' run * up the river, 
the low temperature ^en prevailing in the river and bay, and the foot, which. 
is pretty well established, that a latge part, perhaps nearly all the salmon, 
instead of proceeding at once to sea after spawning, linger in the fresh water 
all the winter, and descend only with the spring floods. 



NOTE IV., APPENDIX G. 

The following Memorandum on the Loch Torridon rivers, supplementary 
to that published by me in my Third Annual Eeport to the Board (pages 136 
to 140) was sent me by Mr Darroch of Torridon in August last. It is now 
printed as completing his evidence with regard to these rivers. 

SUPPLEMENTARY MEMORANDUM on LOCH TORRIDON 
RIVERS, ROSS-SHIRE. 

In my Memorandum printed by you on page 186 of your report for 1884, 
I endeavoured to prove that the fixed nets inside Loch Torridon were the 
cause of our river fishing being ruined, and I expressed an opinion that the 
stock of sahnon was nearly exhausted by them. On the 11th August 1885 
my keeper went with a stranger to show him the Balgy, and was agreeably 
surprised to see salmon again jumping at the falls. 

On the 15th I went myself to inspect, and found that sahnon were jumping 
away as we had not seen them do for many years. I saw two large ones get 
right up the fall. 

At first sight, it seemed os if I had been mistaken as to the fact of the nets 
intercepting our fish, but from information received I yesterday went down to 
Craig, the place where our enemies the bag nets begin. 

I found there all the nets ashore, and ascertained from the man in charge 
that as they were not getting enough fish to pay, they had, acting on instruc- 
tions from headquarters, taken up all the nets on 3rd August, and that the 
season had been a failure. 

This seems to prove : — First, that the capital stock of fish has been, as I 
asserted, so reduced by the perpetual netting inside the natural estuary as to 
be practically extinct for commercial purposes ; second, that directly the inter- 
cepting nets are removed, the few fish that remain at once rush up to their 
native spawning ground in our rivers. 

(Signed) Duncan Darbogh. 

Torridon, 21se August 1885. 
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APPENDIX G. No. II 

Bye-laws hitherto unpublished except in Edinburgh Gazette, 

Btb-Law8 Appucablb to this River Howmobb in the Isi^and of 
South Uist : — 



Kame qf lUver, 


Limits of District and Division between 
Upper and Lower JPropTietoT$» 


Datefrom 

which Bye-law 

took effect. 


Howmobb . . . 


Ist. That the limits of the District of the 
Howmore River shall be the whole coasts 
of the Islands of South Uist, Benbecola, 
and Barra, and the whole coast of the 
adjacent islands and islets presentiv pos- 
sessed by John Gordon, Esq., of Cluny ; 
and that the district shall consist of Ulq 
portions of the sea coast and the estuary 
and the rirer of the said islands. 

2nd. That the point below which the pro- 
prietors of fisneries shall be lower pro- 
prietors, and above which the proprietors 
of fisheries shall be upper proprietors, 
shall be a line drawn across the river 
100 yards below the new road leading 
from the North Ford to the Sound o; 
Barra. 


12th Dec. 1871. 


Name 0/ River, 


Limits qf Sstuaty. 


DaUfnm 

which Bye-law 

took e feet. 


HOWMORB . . . 


A portion of a circle of 500 yards radius, to 
be drawn from a centre placed mid-channel 
in the river where it joins the sea at low 
water of equinoctial spring-tides, and con- 
tinued shorewards by tangents to' the circle 
drawn to the nearest points of the shore of 
the respective sides of the river at high- 
water mark ; also of equinoctial spring- 
tides. 


8th March 1872. 


NameqfSiver, 


Annual Close 
Time. 


Extension qf Timefw 
Bod Fishing. 


Datefrom 

wki^Bye4aw 

taokeffiseL 


Howmobb . . . 


From 10th Sept to 
24th Feb., both 
days inclusive. 


From 10th Sept. to 
dlst Oct, both days 
inclusive. 


8th March 1872. 



ORKNEY AND SHETLAND ISLANDS. 

The Orkney and Shetland Islands have been erected into Fishery 
Districts within the scope of the Salmon Fishery Acts of 1862 and 1868, 
since these Acts and relative Bye-laws were IpnUished, but the Bye-laws 
constitnting them have as jet been pnblidied only in the Edinburgh 
Oaz€tU. They are now given below. 
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OEKNEY ISLANDS. 



— ! ! ,\y\ ■ ! .^r ,,, ^, ,, . i , t; 

Limits of Diatriei and Division between 
' . Vm^f and^ Lo^/wr Proprietory. , ,, 



Name of River. 



STE^•NES«, &C. . 



■yi\< -^ '.■■■> ■ 



V '-/i'* X" 'Mv^iL 



H.-ioMV/ulI 



of the Loch of Si^nness under the Bridge 
of Waithe into'' Ireland 'Bay; of the Kir- 
buster Water (Loch of Orphir); of the . 
Gnemeshall Water (Loch of Grsemeshall); 
■of the Rive^ floWiiig out of the^ Loch of 
•Boftnllv>ifae;aiid'of theBiver running out 
of the Loch of Swannay; shall be the 
whole coasts of the Island of Pomona or 
liisiiil&kid lof Orkney, o£ tii0 Ii^nd ^f Hoy, 
't^^iflUnd' of.flhftyiHrfiay; the Island of 
iBbu^y, tbtiskndof Wtsbtay, and tli^ ad- 
jMnt lektodsotid Islets Sonningpart of the 
» ' Qi^BOB^ f^^pi wnd. thdt the Ds^ct shall 
c6n^ ^ ^nd indnde Ibe wholsfiea Coasts, 
Jbiveis, And Ksta^HiBs of the said islaaids. 
i^udi That the pemt bdlow ^nridab the! Pro- 
prititoiB o£ FishAriiM mtaXl bd Lswer Pro- 
•/ piietd^, .«iid aboFB'whieh. th^ Proprietors 
I'Joi' Fienidtieft sboll be tipper Froprietors, 
' .«h^U>lie/W]iCh regatd ibotne iiivec Upwing 
font o§ I^ocb atenneiBy the Bridge of 
1 Wttklie;>witki^ganL to the' Waiter flowing 
^ dat-of tbe Lodk of Orphic, the Bridge over 
n.tiiaekid. WitBr^near tbe Mill on the Road 
leading from Kirkwall to Grf^iir; with 
regard to the Water from Gnemeshall Loch, 
the Bridge over the said Water ; with regard ^ 
to the Streitni running out of the Loch of 
Boardlbnse, the Bridge, commonly ialled' 
the * Palace Bridge,' over the said Striaam ; 
• isnd with regard to the Water from ther 
, '.lioc^ pC $.w»-n(nay, the.Bffidge mi ibe High 
, |U>^. be^weeji the.Loch an/i .the Soa. ^at, 
witU iwrd ip tb#. Islands in whi<»h no 
.Riv^r« n^ye \mm .oesignated, the Pro- 
,, prietofs of theivholQ Co^ts t)^^i^«of {shall 
M.b^lioweij Proprietors. . , 



Date from 
which Bite-law 
^.io^^ect 



i\^. 



!l'7/^)H 



Nam£ of Riv^i 

TT' r > '■ ."■ \ h-r ; 

BHnm ^ift lidcH OF 



'V i / 



Limits of Estuary: 



A Sjtrai^t, line drawn from Ronton Jlead^ 
to the Ness on the west side of Stroibness 
Harbcur ^ as n\ffardB the Kirbnater Water 
»n4 Oram^ftU Bum, ^ sl^might line 
drawn, from Honton Hea^L l» Eosekiess ; 
as regands - the Water from Tank^mess 
Loch, a straight line drawn from iMoul 
Head to Rerwick, and from Berwick to 
the Head of Work; as regards the Water 
from Wasdale Loch, a straight line drawn 

/ ftcfti thtel/ea^ to the' north 'uf £he ^9C^ it 
Isbister to Camess; as regards the Bum 
^wi4gi9M tbe.B^ t4\ WoOdVifsk^ a 
straight liiie drawn from Scarataing ^n,, 
the north to Midgarth on the south ; as 
regardi the Burn' at Aikern^s, ft strftfght 
tine drawn we^taoHh^west ihMtA' Ailour^ 
iiess Point till it qie<^ the maiokftdy fs i 



iJatefrom 

which Bye-law 

tooke^kcL 



Vsi SeiVft;l&62. 



',''■;* 
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mi 



ihm^ifMi^, 



&tVllOAiWBi^ hoOtL OF 

Stknness, &c. « 



LimUs €f Sstttartf, 



Tdgarub iba Bivei? llpwlDg (cow Ui» Locli 9( 
BoariihvMfie^ a straight Hue ^r^wu from 
fche outermost poiAt of tlw Bix>ugh of 
Birsay.to Marwick H«^:; «w.i'egard» the 
Jjyrwall «ud Mill Bay ByjDs Upland of 
HoyX a »ti*ight ;lii>0 (Jjcawn from Heck- 
' new to Green lltatl ; as regards tlie Bufd 
filling into Hoy fc>ouiKl near Liukness, a 
utKiight line from Bow to Bring ; ^s re- 
cards Kackwick Burp, a .strHis|lit Jindfrom 
Smuy Head to Suuick Ihud ; as regards 
fiauren Water (Itiland of Ron say), a straight 
line from the south-east jwint of thej Peu- 
IDSUhi of Stopkno^^ to a }X>inton thojcoast 
of Rou3ay wlKTe the Egilshay Peat !lioad 
rmiy down to th'- si?* ; ai* rcgaixU the 
Saflriskail Burn, a straight Jino fro^i the 
South Gio of Sa\ iskail Head to a |K)iiit on 
the coast of Rousay where the SayjUkail 
Boftd runs down to the Sea ; as regards 
the Streams ryuning into J^it;rowalI Bay 
(Island of Westray), a straight line drawn 
.^ni Brecka$kfiil to Cleat j as r^rds 
KlAvick Burn (Island of Shapinshay), a 
fltiSiugiit Hue from BaUour Castle to 
Hacosneas ; and as regards Strathoi*e Bum, 
airt^raiglit liuu from GaUne.ss toGionleas. 



Date from 






Name cf Eiv^<,, 



Tme, 



Exiensio^i of. Time for 
Rod Fishing, 



Bale from 

which Bye-law 

took effect. 



RiVKK from Lo0^' OF 
Stenness, kc . 



Yvom lOth S^t to 
94th Feb., batk 
days iiMlttfava. 



From 10th Sept. to 
^stOot,both:day8 
inclusive. 



SHETLAND ISXA2n)S. 



Ist Sept 1882. 



Nameo/Rit^r* 



Jiimits of District and Division between 
Ufper and Lower Proprietors. 



Datefrom 

which Bye-law 

took effect. 



RiYERof SaNDWATJSK, 

fta . . . . . 



iBt, That the limits of the Dfetrict embifacing! 
tfhe Kiver of Sandwater running into the 
Ix>ch of dtrome, and thenoe into Stroinncss 
Voe ; the stream running into Bixter Voe ; 
the Liixo running into Dourie Voe ; the 
Stream running into the sea near Scallo- 
way out of the tingwall Lochs; the Stream 
running into Dales Voe (Parish of Ting- 
wall) ; the Stream running into the- head 
of Laxfirth Toe ; the Wees running into 
the Headof WecsdaleVoe; the Stream run- 
ning through Liiobigging into Qarth's 
Voe; the Strcajii running into Orutting 
Voe above the Bridge of "Walls ; the 
Streams running into Volem Voe; the 
Stream nmning into Busta Voe; the 
Streams running into Urie Firth; the 
Streams running into Coifirdi Voe; the 



16thMarchl888. 
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Name qf River, 



KivER of Sand WATER, 
&u 



.:ol 



LimiU qfJHtiriti and Divisum hettoem 
Upper and Loioer Proprietors, 



Daiefivm 

vjMeh'B^law 

took^eeL 



StreamsruiiningintotJnyfirth J theStteartirf iCthMaVclrlSSB. 
ranning i&to the sea at West Burrafirth ; 
the Streams running into Aiths Voe: the 
Streams ninning into Fontabrough Voe; 
the Streams running into Valla Sound; 
the Stream from tlie Loch of Ooasawater 
running into Skelda Voe ; the Kiver of 
Vadsgarth running into the sea at the 
Sands of Mail ; the Bum of Voxter run- 
ning into Aiths Voe ; the Bum of Hos- 
wick ; the Bums of Cbannerwick and 
Claver mnning into Channerwiek ; the 
Burn of Clumlie running; into Tros- 
wick; the Stream mnning into Quendale 
Bay; the Stream mnning out of the 
Loch of Brow into the Loch of Spigne, 
and from thence flowing into the sea ; the 
Stream ranning into tne sea out of the 
Loch of Vatsetter; the Stream mnning 
into TreataVoe (Island of Fetlar); the 
Stream mnning into CuUivoe, and the 
Stream running out of the Loch of 
Gutcher (Island of Yell); the Stream mn- 
ning into Baata Voe (Island of Yell) ; the 
Arisdale Burn ramiing into Hamna Voe 
(Island of Yell); the Streams ranning into 
WhalfirthVoe (Island of Yell); the Stream 
ranning out oif Watley Loch (Island of 
Unst) into tjhe Loch of Cliff, and from 
thence flowing into the head of Burrafiord: 
the Streams ranning into Balta Sound 
(Island of Unst); the Stream into Snarra- 
Toe (Island of Unst); the Streams mnning 
into the Bay of Belmont ; and of the 
Streams ranning into Uya Smind (Island 
of Unst),— shall be the wholfe Coasts of 
the Island known as the Mainland of 
Shetland, of the Island of Yell, of 
the Island of Unst, of the Island of 
Fetlar, of the Island of Bressay, of the 
Island of Whalsay, of the Island of Muckle 
Roe, of the Island of Pm Stour, and of 
the other lalandit and Islets belonging tib 
the group known as the Shetland Islands, 
and that the District shall, besides and in 
addition, oonsiat of and inolude the wholor 
Sea Coasts, Estuaries, Voes, Bays, Sounds, 
Bivers, Streams, Lochs, audi Waters of the 
said Shetland Islands not specially enume- 
rated herein. 
2nd. That the point below which the Pro- 
prietora of Fisheries shall be Lower Pro- 
prietors, and above which the Proprietors 
of FisheriesshaU be Upper Proprietors, shall 
be — aa regards the mver of Sandwater 
ranning into the Loch of Strome and 
thence into the head of Stromness Voe, 
the bridge acroes it on the high road from 
Lerwick to Walls; as regards the Stream 
running into Bixter Voe, the bridge across 
it on the high road from Weesdale Voe to 
the Brid^ of Walla ; as regards the Laxo 
ranning mto Dourie Voe, the bridge across 
it on the high road from (Olnajirth to 
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i^OffMO/J^I 



IdmUa qf District and Division bettoeen 
Uppetf and lancer Proprietors, 



Date from 

which Bw4qm 

took effect. 



Rnrm of a^orpwATxit, 
kc 



Flqgartk; as regpds the Stream nmning 
outof theliOchaofTingwall into the sea near 
Scalloway, the bridge across it on the high 
i-u.il rromSci.r.uway toLuiwiclc; as regards 
the Stream running into Dales Yoe (Parish 
of Tingwall), the bridge across it on the 
old road from Lerwick to Tingwall ; as 
regards the Stream running into Laxfirth 
^ Voe, the bridge across it on the high road 
near Strand ; as regards the Wees running 
into Weesdale Voe, tlie bridge across it on 
the high road from Lerwick to Walls ; as 
regards the Stream ninning through Laxo- 
bigging into Garth's Voe, high -water mark 
of spring- tides; bs regards the Stream ruD- 
ning into Gnittitig V. _ il F.ridge of 
Walls; as regards tlieStreams running into 
Sulem Voe, high-water mark of spring- 
tides; as regards the Stream running into 
Busts Voe, the bridge across it on the high 
road; as regards the Streams roDiiingiiito 
Urie Firth, the Streams nimiing into 
Oolfirth Voe^ the Streams mnning into 
Uny&rth, the Streams ruaning into the 
sea at West Bnrrafirth, the Streams nin- 
miig into Aiths Voe, the Streams running 
into Foatabroui^ Voe, the Streams run- 
ning into Vaila Sonnd, and the Stream 
runninff out of the Looh of Qoasawater 
into Scdlda Voe, high-wateir mark of 
spring-tidies ; as regards the Rirer Vads- 
garth running into the sea at the Sands of 
Mail, the Bum of Voxter ninning into 
Aiths Voe, the Burn of Hoswick, the 
Boms of Ghannerwlck and Claver, the 
Bum of Clumlie running into Troswick, 
the Stream running into Quendale Bay, 
the Stream running out of the Loch of 
Brow into the Loch of Spiggie, and from 
thence flowing into the sea, and the Stream 
running into the sea out of the Loch of 
Vatsetter, high-water mark at spring- 
tides; as regards the Stream running into 
Tresta Voe (Island of Fetlar), the bridge 
across the said Stream ; as regards the 
Stream into OulliToe, and the Stream 
running out of the Looh of Gutcher 
(Island of Yell), hiffh- water mark of 
s^rin^-tides; as regaros the Stream run- 
ning into Basta Voe (Island of Yell), the 
briage across it on the high road ; as re- 
gards the Arisdale Bum mnning into 
Hamna Voe (Island of Yell), the bridge 
across it on the high road ; as regards the 
Streams -running into Whalfirth Voe 
(IsUmd of Yell), high-water mark of 
s^ng-tides; as regards the Stream run- 
nmg out of Watley Looh (Island of Unst) 
into the Loch of Cliff, and from thence 
flowing into the head of Burrafiord, a 
straight'line drawn across the said Stream 
where it issues from the Looh of Cliff; as 
regards the Streams mnning into Balta 
Sound, the Stream ninning into Snarravoe, 
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Limits of Distriet and IHtisiioh between 
Upper and Lower Proprietors. ■ 



DaUfram 

mkiek i^law 

took effect. 



&c. . . .; 'ii'ifii - 



fch» Streams rnnning into the B^ of 
Belmont, and tho Streams mnninff into 
; Uya Sonnd (all in the IMand of Unst), 
high-water mark of gpring-tidea ; and as 
regards tho other Rirers, Streams, BurnH, 
and Waters within the Fishery District of 
the Shetland Islandfl not spod&lly desig- 
nated herein, that the point balow which 
the Proprietors of FMheriesRhali be Lower 
Pfoprietora, and above which the Pro- 
prietors of Fisheries shall bo Upper Pro- 
prietors» shall be high-watef mark of 
spring- tid». , , 






Name of Rwj^„ 



.^r 



■lo 



RrvER of Sani>w AT^Ri 

&C. . . - ,.t ,r 



',:i 



JHwniU qf JSHuary. 



By this Bye-law the limits which divide 
the River of Sand water from the sea are 
declaied to be *'a straight line from Bin- 
naness to Bur wick ; as regards the Stream 
running from tho X^ocha of HeuUand and 
Bur wick into the Voo of Burwiok, a 
straight line from the moat projecting 
point of land on the north side of the Voe 
to the Hobn of Burwick, and thence south- 
wards to the Point of The Pund ; as regards 
the Stream running into Bixter Yoe, a 
straight line from Forraness to Rusauess ; 
as regards tlie Laxo and .other Streams 
running into Dourie Voe, a straight line 
from Stava Nesa to Dragon Ne&s ; as re- 
gards the Streams running into Vialin Voe, 
a straight line from Lunning Head to tho 
Point of LunnaNess; as regards the Stream 
running into West Voe of Lunna, S wining 
Voe, Collafirth Voe, Dales Voe (Delting), 
SwinisterVoe, Firths Voe, and Toft* Voe, 
a straight line from Lunna Kess to Mio 
Kess ; as regards the Stream running into 
the sea near Scalloway out of the Tingwall 
Lochs, a straight line from Scalloway to 
the north point of Trondra Island, and 
then CO in a south-easterly direction to the 
shore of the Mainland ; as regards the 
Stream running into Dales Voe (Parish of 
Tingwall), the Stream rxmning into the 
head of Laxtirth Voe, and tho Streams run- 
ning into Catiirth Vo© and the Voe of 
Wadbister, a straight line from Kebister 
Ness to Glet Ness ; as regards the Wees 
running into Weesdalo Voe, a straight line 
from Rusaness to Binnaness ; as regards the 
Stream running through Laxobigging into 
Garth's Voe, a straight line from Scatsta- 
ness to Bigg ; as regards the Stream run- 
ning into Grutting Voe above the Bridge 
of Walls, a straight line from Whitesness 
to Culswickness ; as regards the Streams 
running into Sulem Voe, a straight line 
from Mio Kess to OUaberry ; as re^^^ the 



Date from 

which Bye-late 

took effect. 



nth May 1883. 
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iTofH^ Of \Hjiiw. 




iScUefrom 
took effecL 



&c . 



Stream Ttimiln^itttoiBustb'yoi^ a ttniigb^ 
Ihie fism Butta tb Uedda iteai ; asl regards 
the St^wuns ttinDingt^to Olntfirth Yoe, 
a «tt^litUil&.fK>mJIfe«d».Nfe8 to Grobs 
' Ken-; w iagacdal^e.StrBamaftfnniDg into 
) Ufie^rt^ ft stBidgbt Mm from Hillswick 
■ iK«8B to tfa0«auth>^iU l4<Stria^a Skerry, 
iliidxsoDtinQodltoBl ttevitfeto-thei nearest 
•Mint ^f tbe itemlaod'^ aft.fegiirds the 
* StrtiMM'-nuMUJig <into Oolifirth Yoe, a 
^•braiffht iliiM iron Ooiifiith N^tis to Quey- 
•tok Hoifl ;; tfrref^ardbi the Streftms winning 
> ijitt^ Unyi^h^ ft ttrei^ Hneffrota Neing 
' .to Botuo Ke^fii throngk th4 1 laLand of 
I y«Diidntiy tAaTeMdflthAfttioiAnsininning 
into the sett At ^«tt Bionilicbbt, a. straight 
iine loom QaarraaMt lo^Bvimirth. ; as re- 
ganlfltMfitfaeamarttnmngintaAith Voe, 
ft straight iinfl (from JUtii JStssito Selie 
. Ksn ( MresftfdsibeiStteamft running into 
.Fotitawbr9n^ 'Vm, h sliaigkt t lutie from 
' FDUtAbtmigh. to Braga Kdts ^^ as- regards 
tbo^treftms^niiiBing iilto Vatia $ound, a 
fttrftigfart line ftom Jtfuokltm Ness to 
..Whitditteas tbrotigfa the Jslftod of Yaila ; 
. ft! togardft.tbe Stiwm Cromthe Loch of 
OotiatTftteritttining teto^ Skalda Voe, a 
ttpi^t liiiA from Skelda Kearto Reawick 
,K«88') as ragftrdfl thftStreftm ttnningiinto 
Qarderhoube Yo^ a 8tr«i|;^t litie from 
PorrftDMS td Roaviok; as vegards the 
Btvwns rumiiag into the sea at Oolber- 
wick, ft steftight Hne from TMibdter Ness 
to Briadaster Ness ; as rsgaids the Streams 
nnuHOg into the Bi^ of Qaarff; a straight 
linefrem the most projeotdng point of the 
. Bight on the north to its- most projecting 
point on t^ sottth ; as tegaida the Streams 
ruoning into tbe sea 4tOcraqn0y, a straight 
line -dravB across the onest' projecting 
points of the bay ; as regards the River of 
Vadsgarth numing into the sea at the 
Sands of Mail, and the^ Ban of Yoxter 
running mto the sea at Aith^ Yoe, a 
straight Unefrom Heiy Nesa to the Hoga, 
Rurrakiods as regards the Bnmof Uos- 
wieky the Burns of Ohannerwick and 
Olaver running iute the eea at Ohanner- 
wick, and the Bum of Gkimlie running 
into Troswick, a straight iiae from No 
Ness to Yaakel Craigs ; as regards the 
Stream running into Quendale Bay, a 
straight line from Ckirth's Ness to Tolob ; 
as regards the Stream running out of the 
Loch of Brow into the Loch of Spiggie, 
and from thence flowing into the sea, and 
the Stream mnning4nto the sea out of the 
Loch of Yatsetter, a straight line from 
Fora Ness to the Ness of Ireland, passing 
through St Ninian*s Island ; as regards the 
Stream running into Tresta Yoe (Island of 
Fetlar), a straight line from Mouwick 
Head to Snap Pomt ; as regards the stream 
running into OnlliToe (Island of Yell), a 
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I/am4 qf Mifer. 



RiVBE of Sajk^watkb, 
&c . . . . 



LimiU qf Estuary, 



DaU/rom 

which Bue4ai 

tookeffecL 



8traigbt line from CulliToe-nfiss to a point llth May 1888. 
due east of the Manse; aa regards the Stream 
ranning out of the Loch of Gutcher, a 
straight line from Head of Gutcher to the 
point of the pier south of said Stream ; as 
regards the Stream runnins into Basta Yoe 
(iSand of Yell), a straight line from Burnt 
Ness to Basta Ness ; as regards the Aris- 
dale Bum running into Hamna Yoe 
(Island of Yell), a straight line drawn 
from the Ness of Copister to the east side 
of Uie Ness of Gattajgarth ; as regards 
the Streams running into Whalfirth Yoe 
(Island of Yell), a straight line drawn 
due east from Graveland Ness ; as resards 
the Stream running out of Watley Loch 
(Island of Unst) into the Loch of Cliff, 
and from thence flowing into the sea at 
the head of Burrafiord^ a straight line 
drawn from the west point of Hermaness 
till it meets the most prelecting point of 
land on the east side of Sazafirth ; as re- 
gards the Streams running into Balta 
Sound (Island of (Jnst), a line drawn 
from the north-east point of Swinnaness, 
passing southwards and westwards throueh 
the Isfiuids of Balta and Hunnie to tne 
Sand at Clugan ; as regards ' the Stream 
running into the Yoe of Snarravoe (Island 
of Unst) out of the Loch of Snarravoe, a 
straight line from Hoganess to Bine Mull ; 
as regards the Streams running into the 
Bay of Belmont, a straight line from the 
Point of Sheet^iv on the east to the 
south-east Point of Oganess or Sazahnmess 
on the west, which Points form the Bay ot 
Belmont, otherwise known as Watswick ; 
as regards the Streams running into Uya 
Sound (Island of Unst), a straight line 
from Bamnagio, passing westward through 
the Island of Uya to the most projecting 
point of land on the west side of Uya 
Sound ; and as regards the other Streams, 
Yoes, Bays, and Estuaries in the Fishery 
District of the Shetland Islands not herein 
specially mentioned, that their limits shall 
be defined by straight lines drawn in each 
case from the two extreme outward points 
of the Yoe ortBay into which each River or 
Stream runs. 



Name of River, 



Annual Close 
Time, 



RiVKR of Sandwatkb, 
&o 



From 10th Sept to 
24th Feb., both 
days inclusive. 



E<xi4msion of Tvmefoi' 
Bod Fishing, 



Daiefrom 

which Bye-law 

took effect. 



From Ist Feb. to 24th 
Feb., both days in- 
clusive ; and from 
10th Sept to 15th 
Nov., both days in- 
clusive. 



11th May 1883. 
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J^ J.^TIe %e«lilrB ngiUatitig tlie obeervance of thi wtekW cki9& tiifte Vy fixed 
nets ; the size of meshes of nets to be used for the oapture of scUmoa ; th# OonstaO' 
tion and use of mill dams, lades, cruives, &c. ; apply to the forgoing rivers, just in 
the same way aa they apply to the other rivers regulated by the Salmon Fishery Acts 
of 1802 and 180(3 and i^tiva Bye-laws. 

DUABTMORB EltSB. 

An ilBtuftrt hag recently bee^ fixed for the Duartmore River, on %h% 
West Coast ot Sutherland^ hv a Bye-law dmiy advertised, approved by the 
Secretary of $tat6, and published in thd Edinburgh Gazette. It is as 
follows ; — 



J^ame of River, 


Ltmits of Estuary. 


Datefrom 
took^ecL 


BtfiLB.TiK(3lBA . 


By the said Bye-kwthe limits which divide 
the River Duartmore, situated between 
Scourie on the north and Kylesku Ferry 
on the south, iii the District of the River 
Tiaxford, including the estuary thereof, 
from the sea, are declared * to be astraight 

* line drawn from the point called the 
' Point of the Raven's llock, at the south 
'end of the Island of Calvamoreon the 

* west, to Duartmore Point on the south 
' side of tioch Sark on the ^t.'» 


SethFbh. 18^8;. 



* Tbe annaal dole time fdr the Duattmore is the same m that for the Laxford— which see p$g» sas 
•-4W 0tatfMidilB btfat vlthin the Umite of tM BiBtriet of ihe UuLf 



ANNTTAt CLOSE TIMB OP SCOTCH SALMON RIVERS ttndke 

THB SaLUON FlflHEBT AOTS OF 1862 AKD 1868 AKD RBLAHVl^ 

Bt»-Laws. 

Since the publication of the above-mentioned Acts and relative Bye- 
Laws 11 Salmon Rivers have had their Annual Close Time altered; one 
\^ a Bye-Law drawn up by the Commissioners of Scotch Salmon 
!F1sheries, and approved by the Secretary of State, and the remainder 
by Order under the hand of the Secretary of State, in terms of the 9th 
Section of 'The Salmon Fisheries (Scotland) Act, 1868.' It has, there- 
fore, been jud^ advisable to give below a complete List of the Annual 
Close Times of the various Rivers down to February 1886. Those which 
have been altered by Order under the hand of the Secretary of State are 
placed together at the end ot the List. 

N,B. — Observe that, in the following List, the days fixing the com- 
mencement and termination of the Annual Close Time and of the Ex- 
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tension of Time for BodfiBhing are, in all cases, inolnsive, as in the ease 
of the Add, the first Biver in tiie list 



Nam4 qf Bintr, 



Annual CUm 
Time. * 



JBxtention of 

Time for 
Bod Fishing, 



Date from ' 
iohieh Bye-law 
took effect. 



Add 

AUNB 

ALNB88 

AxvAV {see mid <f Litt). 
APPLBOBOeS .... 

Abkisdalx (Loch Houm) 

Awa 

Ayuokt {Kinloeh) 

Ayr 

Baa akd Gluiooilubadxb . 

Babaorbo and Ekrbt (Oairloeh) 

Baloat and Shixldao 

Bbaitlt 

Bbebixdalb .... 

BxBm 

'BlABXH OOH 

Bboom 

Bboba 

Carradali (in Oantyre) 

Oabron 

Clatbxtbn, Fikkisbat, Ayek-nak- 

OEBEK, STBATHORAVAT, NoRTH 

Laoastilb, Soalladalb, and 
Mawrio (Bast Harrie) 
Clyde and Lbten 



CONON 

Obbb . 



Cbbed or Stobnoway, and Latay 

(IsUmd of Lews) 
Cbeban (Loch Cfreran) . 

Obowx and Sbibi. (£oe^ DuicA) . 

J>SR (Aberdeenshire) 



From Sept 1 
to Feb. 16, 
both days in- 
clnsiye, 

From Aug. 27 
to Feb. 10. 

From Aug. 27 
to Feb. 10. 

From Ang. 27 

to Feb. 10. 
From Aug.«27 

to Feb. 10. 
From Aug. 27 

to Feb. 10. 
From Ang. 27 

to Feb. 10. 
From Aug. 27 

to Feb. 10. 
From Ang. 27 

to Feb. 10. 
From Aug. 27 

to Feb. 10. 
From Aug. 27 

to Feb. 10. 
From Aug. 27 

to Feb. 10. 
From Aug, 27 

to Feb. 10. 
From Sept 10 

to Feb. 24. 
From Aug. 27 

to Feb. 10. 
From Aug. 27 

to Feb. 10. 
From Aug. 27 

to Feb. 10. 
From Sept 10 

to Feb. 24. 
From Aug. 27 

to Feb. 10. 
From Sept 10 

to Feb. 24. 



From Aug. 27 

to Feb. 10. 
From Aug. 27 

to Feb. 10. 
From Aug. 27 

to Feb. 10. 
From Aug. 27 

to Feb. 10. 
From Aug. 27 

to Feb. 10. 
From Aug. 27 

to Feb. 10. 
From Aug. 27 

to Feb. 10. 



from Sept 1 
to Oct 81, 
both days in- 
clusiye. 

From Aug. 27 
to Oct 81. 

From Aug. 27, 
to Oct 31. 

From Aug. 27 

to Oct 81. 
From Aug. 27 

to Oct 81. 
From Aug. 27 

to Oct 81. 
From Aug. 27 

to Oct 81. 
From Aug. 27 

to Oct. 81. 
From Aug. 27 

to Oct 81 
From Aug. 27 

to Oct 81. 
From Aug. 27 

to Oct 81. 
From Aug. 27 

to Oct 16. 
From Aug. 27 

to Oct 81. 
From Sept 10 

to Oct 81. 
From Aug. 27 

to Oct 81. 
From Aug. 27 

to Oct 81. 
From Aug. 27 

to Oct 81. 
From Sept 10 

to Oct 81. 
From Aug. 27 

to Oct 81. 
From Sept 10 

to Oct 81. 



From Aug. 27 

to Oct 81. 
From Aug. 27 

to Oct 81. 
From Aug. 27 

to Oct 81. 
From Aug. 27 

to Oct 81. 
From Aug. 27 

to Oct 81. 
From Aug. 27 

to Oct 81. 
From Aug. 27 

to Oct 81. 



20th May 1864. 

11th liar. 1866. 
14th Har. 1866. 

11th Mar. 1866. 
11th Mar. 1866u 
11th Oct 1864. 
11th Mar. 1866. 
18thJunel866. 
4th Ang. 1866. 
18th June 1866. 
llthMar.1866. 
7thMar. 1366. 
29th Jan. 1864. 
29th Jan. 1864. 
11th Mar. 1866. 
18th June 1866. 
11th Mar 1866. 
26th Jan. 1866. 
11th Mar. 1866. 
19th June 1868. 

7th Mar. 1866 

7th Mar. 1865. 
llthMar.1866. 

4th Ang. 1866. 
11th Mar. 1866. 
18th June 1866. 

7th Mar. 1866, 
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Name qf Biver, 



AwntuU Close 
Time. 



Exteneionqf 

Timefor 
SodFMing, 



DeUe/rom 

which Bye-law 

tockeffeci. 



liEA {KMecvdMgM) . 

Dkyxron 

Don 

DOON 

DbuhmjLohlot or GiBinioBB (Ide 
qfBuUy 

DxrNBBATH 

Babn (see end fjflAA), 

EoKAia . • • . . 

E8K, HOBTH .... 

EsK, South .... 
EWB 



FiNCASTLI, MbAYIO, BaLLAKA- 

OHisT, South Lacastilb, Bobyx, 
and Obb ( Weti Harris) 

FiNDHOBN 

Flbbt (Sutherlwndshvre, See end 

tfList). 
Flbbt {JCirkcudbrigMshire) . 

F0B88 

Fobth 

Ftnb, Shiba, and Abat (Loeh 

Fyne) . . . . . 

QlBYAir 

Glbnblo . . 

GOUB 

QBBI88, TiAXPALB, Or ThUNOA 
QBUDIB or DiOKABD . 

Qbuinabd and Littlb Qbuikabd 

H ALLASALB (sse end qf lAH), 
Hblmsdalb 

HoPB and Polla or Stbathbbo 
(see end cf List), 

HOWMOBB 

Inobabd 

Ivwu^inJura 

Ikybb 



From Ang. 27 

to Feb. 10. 
From Aug. 27 

to Feb. To. 
From Aug. 27 

to Feb. 10. 
From Aug. 27 

to Feb. 10. 
From Sept 1 

to Feb. 15. 
From Aug. 27 

to Feb. 10. 

From Sept 1 

to Feb. 15. 
From Sept. 1 

to Feb. 15. 
From Sept 1 

to Feb. 15. 
From Aug. 27 

to Feb. 10. 
From Sept 10 

to Feb. 24. 

From Aug. 27 
to Feb. 10. 



From Sept 10 

to Feb. 24. 
From Aug. 27 

to Feb. 10. 
From Aug. 27 

to Feb. 10. 
From Sept 1 

to Feb. 15. 
From Sept 10 

to Feb. 24. 
From Aug. 27 

to Feb. 10. 
From Aug. 27 

to Feb. 10. 
From Aug. 27 

to Feb. 10. 
From Aug. 27 

to Feb. 10. 
From Aug. 27 

to Feb. 10. 

From Aug. 27 
to Feb. ]0. 



From Sept 10 

to Feb. 24. 
From Aug. 27 

to Feb. 10. 
From Sept 10 

to Feb. 24. 
From Aug. 27 

to Feb. 10. 
From Sept 10 

to Feb. 24. 



From Aug. 27 

to Oct 81. 
From Aug. 27 

to Oot 81. 
From Aug. 27 

to Oct 81. 
From Aug. 27 

to Oct 81. 
From Sept 1 

to Oct 15. 
From Aug. 27 

to Oct 15. 

From Sept 1 

to Oct 81. 
From Sept 1 

to Oct 81. 
From Sept 1 

to Oct 81. 
From Aug. 27 

to Oct 81. 
From Sept 10 

to Oct 81. 

From Aug. 27 
to Oct 10. 



From Sept 10 

to Oct 81. 
From Aug. 27 

to Oct 81. 
From Aug. 27 

to Oct 15. 
From Sept 1 

to Oct 81. 
From Sept 10 

to Oct 81, 
From Aug. 27 

to Oct 81. 
From Aug. 27 

to Oot 81. 
From Ang. 27 

to Oct 31. 
From Aug. 27 

to Oct 81. 
From Aug. 27 

to Oct 81. 

From Aug. 27 
to Oct 81. 



From Sept 10 

to Oct 81. 
From Aug. 27 

to Oct 81. 
From Sept 10 

to Oct 81. 
From Aug. 27 

to Oct 81. 
From Sept 10 

to Oct. 81. 



19ihAprill864. 
7th Mar. 1865. 
20th Jan. 1864. 
14th liar. 1866. 
5th May 1868. 
11th Mar. 1865. 

20th May 1864. 
14th Mar. 1865. 
l8t Mac 1864. 
11th Mar. 1865. 
10th June 1868. 

7th Mar. 1865. 

20th May 1864. 
20th Jan. 1864. 
14th Mar. 1865. 
lldiMai^.1865. 
29thJan.l864. ' 
11th Mai^. 1865. 
nth Mar. 1865. 
4th Aug. 1865. 
nth Mar. 1865. 
nth Mar. 1865. 

nth Mar. 1865. 

8th Mar. 1872. 
nth Mar. 1865. 
26th Jan. 1866. 
nth Mar. 1865. 
26th Jan. 1866. 
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NatM^Miwr, 




Ibtins and GiJuiooK . . 

ESNNART 

KiLCHOAN or iNrtaii^i (IM NttM) 
£iNLOOB {^KyU oj( Tcfh^u/^ . 

ElBKAIO . . 

KiSHORN . '. . . ' . 

hkmkg iAkd $bbK {Istmd cfhtk'd) 

j 

LOGHY . . 

LOOH Dttioh i. • . 

Loch Lihno . . . '. 

Loch Roa^ • . •, • • 

LossiK. . !. 

Luce , , j. 

LussA (Island qf Mult) 

MOIDABT . . . • 

MOBAS 

MiTLLAKAOEBXN,! HokAsART, and 

LodH-wi-Ci*ni (iVbrtJt um) . 
Nairn 

Nayeb and BoBa)B (sm end of Lid) 
NKUy FIOOHAN, and Euchab 

Kess 

Nrra (s^eTidof tdd). 

River from Loc4 of Stennesa, &e. 

(Orkney IsLA^ms) . 
Ormsary {Loch Killisport) LooH 

KeAU i6d S^rORNOWAY {Mull of 

Cantire) . ., 
P6NUY00WAN Or.GtJ'.NFOB8A, and 

AnoB {Island qf MuU) 
RfeoRT . . . . . 

RtEL . . '. 

SA-sftk. • . ;. . . . 



From' Sept lb 

tcf {"eb. 24. 
From^ Aug. 27 

to Feb'. W. 
Fromf Aug. 2^ 

to Feb. 10. 
From' Aug. 27 

to Feb. 10. 
From Aug. 2|7 

to Feb: l<y. i 
ftojti Aug. i 

to Feb. 10. 
Fk'Oia Aug. 2|^ 

to Feb. 10. , 
From Sept IJO 

to Feb. 24. 
From Aug. il 

to Feb. 10. , 
From Aug. 27 

to Feb. IC. 1 
Fi»om Aug. 27 

to Feb. W). 
From Aug. 2l7 

to Feb. 10. 
From Aug. 

to Feb. 10. 
From Aug. 

w Fieb. 101 ' 
FroiK Aug. 27 

to Feb. !0f. . 
Froiri Aug. 27 
» to Feb. m] 
From Sept io 

to Feb. 21. . 
Fh>m Aug. ^ 

to Feb: 10. ; 
FromC Aug. 27 

to Feb. 10. i 
From Aug. 27 

to Feb. 10. ! 
From Sept UO 

to Feb: 24. 
From Aug. 2|7 

to Feb. lOf. 

From Aug* 2l7 
to Feb. 10. 

From Aug. 5J7 
to Feb. IQ. ; 

From Sept lio 
to Feb. 24. 

From Aug. i7 
to Feb; 10. . 



to Feb. 



Lug. 27 
.. 10. ; 
From Aug. 27 
to Feb. 10. ' 
From Sept. ;! 

to Feb. 16. 

From Aug. it 

to Feb. 10. ? 



Sxlsnsion sf 

TvfM for 
Sod Fishing, 



From Sept 10 
to Oct 81. 

From Aug. 27 
to Oct .81. . 

From Aug. 27 
to Oct 31. . 

From Aug. 27 

toOtJtai. 

From Aug. 27 

to Oct 81. 
From Aug. 27 

to Oct 81f.' 
From Aug. 27 

to Oct 15. 
From Sept 10 

to Oct 81. 
From Aug. 27 

to Oct 81. 
From Aug. 27 

to Oct 81. 
Frott Aug; 27 

to Oct 81.- 
From Aug. W 

to Oct 81. 
From Aug. 27 

to Oct 81. 
From Aug. 27 

toOct fe.' 
From Aug. 27 

to Oct 81. 
From Aug. 27 

to Oct 16. 
From Sept 10 

IdObL Al. ' 
From Aug. 27 

to Oct 81. 
From Aug. 27 

to Oct 81. 
From Aug. 27 

to Oct 81. 
From Sept 10 

toOdt 31. 
From Aug. 27 

to Oct 16.' ^ 

From A«ft 27 
to Oct 81. 

From Aug. 27 
to Oct 15. 

From Sept 10 
to Oct 31. 

From Aug. 27 
to Oct 31. 

From Aug. 27 

to Oct 31. 
From Aug. 27 

to Oct 31. 
From Sept 1 

to Oct 81. 
From Aug. 27 

to Oct 81. 



D^ from 

which Bye-law 

took effect 



nth Mar. 1866. 

I 

nth Mar. 1865. 
nth Mar. 1865.^ 
nth Mar. 1866. 
llliiMar.lfSW. 
nth Mar. 1865. 
7thMaifl8fK 

llth*Mtt».ladR^ 
nth Mar. la^.' 
mhlto.l«WL^ 

18th June 1866. 
18thJiawl866.,, 

4th Aug. 1866. 

' ' 1 

nth Mar. 1866. 

' J' • * 

7th Mar. 1865. 
4th Angl;193l5. 
nth Mar. 1865. 
nth Mar. 1865. 
19th June 1868. 
7th Mar. 1866. 

nth.^aijl865. 
7th Mar. 18654: 

Ist Sept 1882. 
4ih Aug. 1866,. 

4th Aug. 1865.-^ 
«tlrAtig.l8«9' 
llthMar.l86&^ 
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ito??^ ofMvcr. 



Animal Close 
Time- , 



Extension of 

Time for 
BodPMing. 



DaUfrom 

wT^ich Bye-law 

took ^ect. 



SCADDLE 



BnriiL of £Un4w4^eb, Itc. (Shbti^ 

LANIX|aU.N^8)« 



Shiel (jKm^ Sf^it^ 

TREK (/s/e o/; Skye) . . 
Snizort, Orlby^ iQ^ and 

vociL {Isle 0/ Skye) . 
Spet 






Stinchar 



Stkathy {see end 0/ List). 
Thurso .... 



From Aug. 27 
to V«b. 10. 

From Sept. 10 
to Feb. 24. 



From Aug. 27 

to Feb. 10. 
From Ai^. 27 

to Feh 10. 
From Aug. 27 

to Fob. 10. 
From Aug. 27 

to Feb. 10. 
From Sept 10 

to Feb. 24. 



ToRRiDON, Baloat, aud Shieldao 

UoiE 

Ullapool {Loch Broom) 

Urr (see end of List). 

Wick 

Ythan 



to i^'el 
From Aug. 27 
to Feb. 10. 



From Aug. 27 
to Feb. 10. 

From Sept 10 
to Feb. 24. 

From Aug. 27 
vo Feb. 10. 

From Aug. 27 
to Feb. 10. 

From Sept 10 
to Feb. 24. 



From Aug. 27 

to Oct 31. 
From Feb. 1 

to Feb. 24; 

and from 

Sept 10 to 

Nov. 15. 
From Aug. 27 

to Oct 31. 
From Aug. 27 

to Oct 31. 
From Aug. 27 

to Oct 31. 
From Aug. 27 

to Oct 16. 
From Sept 10 

to Oct 81. 

From Aug. 21 

to Oct 10. 
From June H 

to Feb. '50 ; 

and from 27 

Aug. to 14 

Sept 
From Aug. 27 

to Oct 81. 
From Sept 10 

to Oct 81. 
From Aug. 27 

to Oct 81. 

From Aug. 27 
to Oct 31. 

From Sept 10 
to Oct 31. 



nth Mar. 1866. 
nth May 1888. 

nth Mar. 1866. 
4thAvg.lflW. 

4th Aug. 1866. 

7th Mar. 1866. 
29th Jan. 1864. 

28th July 1866. 

nth Mar. 1866, 
imi ^tdf^ov. 
1869. 

nth Mar. 1866. 

7th Mar. 1866. 

13th June 1866. 

nth Mar. 1866. 
29th Jan. 1864. 



Rivers whose Annual Clou Time has been altered by Order under the hand 
of the Secretary of State^ in terms of the 9th section of * The Salmon 
Fisheries (Scotland) Act, 1868.' 



Name of River. 



Annual Close 
Time, 



ExteTisionof 

Tvme for 
Rod Fishing. 



DaU qf publiect- 

turn of Order in 

'Edinburgh 

Gazette/ 



Fleet (Sutherlandshire) 



Halladale, Strathy, Naver, 
BoRoiE, and Hope . 



Earn 



From Sept 10 
to Feb. 24, 
both days in- 
clusive. 

From Aug. 27 
to Feb. 10, 
both days in- 
clusive. 



From Aug. 21 
to Feb. 4, 
both days in- 
clusive. 



From Sept 10 
to Oct 31, 
both days in- 
clusive. 

From Jan. 11 
to Feb. 10, 
both days in- 
clusive, and 
from Aug. 27 
to Sept 10, 
both days in- 
clusive. 

From Aug. 21 
to Oct 81, 
both days in- 
clusive. 



2nd Nov. 1877. 



8rd Sept 1880. 



14th July 1882. 
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Ncmuof Biv^ 



Kith 



Ankah 



Ube • 



AnnnaX Close 
Time, 



From Sept 10 
to Feb. 24, 
both days in- 
dusiye. 

From Sept 10 
to Feb. 24, 
both days in- 
doaiye. 

From Sept 10 
to Feb. 24, 
both days in- 
dariye. 



BxteiMicnf^ 

Tinufor 
Bod FUhvng, 



From Sept 10 
to Noy. 15, 
both days in- 
clndye. 

From S^t 10 
to Noy. 16, 
both days in- 
dnaiye. 

From Sept 10 
to Noy. 80, 
both days in- 
dnaiye. 



DaUfoem 

which Bye-law 

took^efL 



10th May 1872, 
and 81ft Oct. 
1884. 

25thAiiff.l882, 
and 8u Ang. 
1884. 

7th April 188& 



ARCHd. yotjkg, 

Inspedor of Sdbmon Fuheriet for 3co^^ 



15(liArardil886. 
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APPENDIX H. 

NOTICE TO SEA FISHERMEN. 



THE SEA FISHERIES ACT, 1883. 
(46 AND 47 Vict., Cap. 22.) 



' A StTMMABY of the Chibf Rbqulations bow in force nnder the above 
AoT and Rblativb Statutbs. Prepared and issued for the 
guidanoe of Fishermen on the Scottish Coasts under the Autho- 
rity of the FiSHBBT Board fob Sootlakd. 

Hie Fishery Board for Scotland desires to call the attention of British 
Sea Fishermen to the Eegulations enacted by the Sea Fisheries Act of 
1883, and the International Convention (scheduled to the Act) between 
Great Britaia, Germany, Belgium, Denmark, France, and the Netherlands, 
regulating the Police of the Fisheries in the North Sea outside territorial 
waters. For the purposes of the Act the 61st degree of north latitude is 
made the northern boundary of the North Sea , and for the information 
of our own fishermen, the following Statement has been prepared of the 
principal Eegulations which, under the several Fishery Acts, fall now to 
be observed by them in fisldng on the Scottish Coast, within or without 
the territorial waters. 

Fishing BocUa and Vessels. 

1. All sea fishing boats must be registered, lettered, and numbered, in 
accordance with the Eules and Begulations for the different classe& 

2. The certificates of regbtry must be kept on board the boat at all 
times (save when laid up), and must be produced annually for iudorsar 
tion to an OfGlcer of Customs, Coast Guard, or of the Fishery Board for 
Scotland 

3. The name of the boat and the port she belongs to must be painted 
on the outside of the stem, and the letters and numbers on the outside of 
each bow, and on each side of the principal sail above the close reef 
points. No other marks are allowed by the Convention on the outside of 
the hull or on the sails. 

NoTB.-*l. The name on the boat and the port to which she belongs most be 
painted on the stem, in white oil-colour on a black ground, in letters 
measuring 8 inches in height by ^inch in breadth. 

2. The initial letter or letters and registry number of the port must be 
painted on each bow, 8 inches below the ^[unwale, and on each side 
of the principal sail above the close reef points. 

8. For boats of 15 tons burden and upwards the dimensions of the letters 
and numbers on the bows shall be 18 inches in height and 2| in 
breadth, and on the sail one-third larger every way. 

4. For boats of less than 15 tons burden, which may not hare sufficient 
space below the gunwale, the distance will not be obligatory, bat the 
dimensions of the letters and numbers on the bows shall be 10 inches 
by If inches respectively, and on the sails a third larger eveiy way. 
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4. Small boats, baoys, and all fishing gear or implements most be 
marked in legible cbaracters with the letters and numbers of the boat to 
which they belong ; but owners of nets and other fishing implements may 
further distinguish them by any private marks they think proper. 

6. The letters and numbers of a boat must not be covered or concealed 
in any way. 

6. No boat must anchor between sunset and sunrise on ground where 
drift net-fishing is aotually going on, except imder compulsory cir- 
cumstances. 

Fishing Operations. 

1. No boat shall shoot her nets or lines so as to interfere with the 
operations of another boat which has already commenced fishing. 

2. The boat which has last shot her nets or lines will be held respon- 
sible for any damage she may do to a boat (or its gear) which had shot 
pvenowAy, unless they oan prove thait it was under eompula^ dicuai- 
fltanees, or that the damage was not caused by thek fauli 

%. "When nets or lines belonging to different fishermra get foul of each 
other, they must not be cot without the ccmseat of both parties, unless 
they cannot be otherwise disengaged ; and lines so cut under stress of 
^compulsory eircumstaaices must be immediately joined together again. It 
ts Beoonn»HMled tibit the same be done wit^ nete. 

4. No boat shall be made fast to the nets, lines, or ishiBg-gQ«r of 
another fisherman. 

h. No fi^erman shall, under any pretext whatever, cut, hook, oi lift 
up nets, lines, or other fishing gear not belonging to him, except in the 
«f&ses of sdvage cmd of fooling of nets and lines above fietonod 4a. 

Salvage, 

All wreck or fishing gear, marked or unmarked, picked tip at so^ qiAit 
be delivered to the proper authority at the first port touched at by the 
salving boat. This aj^^LkA to dl fisLei^ien ia tiie North Sea outside the 
territorial waj»rs; and when any such wreck or fishing gear is picked 
-up elsewTiere by British fishermen, it should be immediately t^ported to 
the proper authority, who will give (Hrectionfe as to its disposal 

Trawling Vessels, 

Trawlers must use every precaution to avoid doing damage to Oasb nats 
er 'liDfis>df oihsr boats, Jmd will be held nesponsiJbls for any loss 0qst9Jned, 
unlflii tiiey asm, prove <^t it did not result from iheir fttuk. 

BigmL Lighis, 

1. Masters of sea fishing boats are warned to be careful in complying 
Vi^'the rules of Itie road at sea, and carry and exhibit sEch ligfafa>only 
as are authorised by the Board of Trade. 

jL Masters are 1^ law held responsible for the acl« of aU pei^ns belong- 
^Bgio tioieir ))oat6. 

Comylaints, 

Complaints for damage sustained to boats or fishing gear may be made 
to the loUowing Officers, viz. : — The Commanders of Superintending Ves- 
sel; OffioeiB of Custom House and Coast Guard; the Commanders of 
'^ififtiery Cruisers; and the OfficeiB of the Fishery Boajrd for Scotland, 
who win, if required by both parties, ^ the amount of compensation due 
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for any damage [dona to ftnotfeer fiabing feo^fe or property belonging 
thereto. 

, , - Penalties, 

1. For non-compiiatice -wttii any of the legdktions r^arding i^;ttter- 
ing, lettering, and numbering^ bos^te may be seized whether at sea or in 
hfffbonr, and the masters thereof are liame to a fine not exceeding £20. 

2. Any fisherman who obstructs, disobeys, or refuses any information 
towy of ^eabbve^iamed officers in the execution of their duty, shall be 
liable to a penalty of £50, or imprisonment for not more than %:ee 
montha 

3. The Statute also enacts (sec. 4) — *If within the exclusive fishery 
liiQJj^ jpltive Sritte)^ Islaxids ^yperam,^^ if oioj^^ide tho^e limii^ any 
person.hdmgifi'9 to Q, British ^efhJWng Imt, aote iit contmyeution of the 
regulations contained in Arts. 13 to 22 inclusive of the Convention, he 
shall be liable on summary conviction to a fine not exceeding £50, or in 
the discretion of the Court to imprisonment for a term not exceeding 
three months, with or without hard labour.' In the foregoing summary 
the above regulations have been generally explained ; but for the benefit 
of fishermen who may wish to possess a copy of the Articles themselves, 
they are here given entire. 

Abt. 13. The nationality of a boat most not be concealed in any manner what- 
soever. 

, 14. No fishing boat shall anchor, between sunset and sunrise, on grounds 
where dnft-net fishing is actually going on. 

This prohibition shall not, however, apply to anchorings which may 
take place in consequence of accidents or of any other compulsory cir- 
cumstances. 

If 15. Boats arriving on the fishing grounds shall not either place themselves 
or shoot their nets in such a way as to izgure each other, or as to inter- 
fere with fishermen who have already commenced their operations. 

„ 16. Whenever, with a view of drift-net fishing, decked boats and undecked 
boats commence shooting their nets at the same time, the undecked 
boats shall shoot their nets to windward of the decked boats. 

The decked boats, on their part, shall shoot their nets to leeward of 
the undecked boats. 

As a rule, if decked boats shoot their nets to windward of undecked 
boats which have begun fishing, or if undecked boats shoot their nets 
to leeward of decked boats which have begun fishing, the responsibility 
as regards any damages to nets which may result shall rest with .the 
boats which last began fishing, unless they can prove that they were 
under stress of compulsory circumstances, or that the damage was not 
caused by their fault 
, 17. No net or any other fishing engine shall be set or smchored on grounds 
where drift-net fishing is actually going on. 

„ 18. No fisherman shall make fast or hold on his boat to the nets, buoys, 
floats, or any other part of the fishing tackle of another fisherman. 

„ 19. When trawl fishermen are in sight of drift-net or of lonjj-Une fishermen, 
they shall take eM necessary steps in order to avoid doing injury to the 
latter. Where damage is caused, the responsibility shall lie on the 
trawlers, unless they can prove that they were under stress of compul- 
sory circumstances, or that the loss sustained did not result from their 
fault 

„ 20. When nets belonging to difierent fishermen get foul of each other, they 
shall not be cut without the consent of both parties. 

All responsibility shall cease if the impossibility of disengaging the 
nets by any other means is proved. 

„ 21. When a boat fishing with long lines entangles her lines in those of an- 
other boat, the person who hauls up the lines shall not cut them except 
under stress of compulsory circumstances, in which case aaj line which 
may be cut shall be immediately joined together again. 

„ 22. Except in cases of salvage and the cases to which the two preceding 
articles relate, no fisherman shall, under any pretext whatever, cu^ 
hook, or lift up nets, lines, or other gear not belonging to him* 
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Foreign Sea FUhing Boats. 

Qerman, Belgian, DaniBh, Freuch, and Dutch sea fiahenneny when in 
the North Sea, or within British waters, are also required to obey tha 
for^gdng Boles, and can be punished for disregarding them. 

By Order of the Board. 

DUGALD GBAHAM, aeertkury* 

FiSHXRT BOABD FOB SoOTLAmO, 

EnmBUsaH, 16^ Jwm 1886. 

Copies of the Act may be obtained at the Offices of the Oustcm Houss^ 
Coast Ouard, and QfjUers of ihe Fishery Board for ScoUand. 
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